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(54) TMc: TISSUE ABLATION SYSTEM AND METHOD FOR FORMING LONG LINEAR LESION 

(57) Abstract 

The present invention relates to a tissue ab- 
lation device assembly which is adapted to fonn a 
conduction block along a length of tissue between 
two predetermined locations along the left atrial 
wall The assembly comprises an ablation element 
on an elongated ablation member which is cou- 
pled to each of two delivery members^ the delivery 
members having first and second anchors, respec- 
tively, tiiat are adq)ted to andx)rat the twoprede* 
termincd locations, such tiiat the deUvery membeis 
are adapted to controllably position and secure flie 
ablation element along tiie lengdi of tissue between 
tiie predetomined locations. A linear lesion in 
the tissue between tiic predetermined locations is 
tiwn fonned by actuation of ttie ablation elwnent 
The invention further provides tfiat tfie ablation 
member may slideably wigage one or two deliv- 
eiy members such fliat an adjustable lengtii of tiie 
ablation element along tiie ablation member may 
be extended externally from die engaged delivciy 
member and along a length of tissue. 
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TISSUE ABLATION SYSTEM AND MEIHOD FOR 
FORMING LONG UNEARIESMN 

. / 
/ 

Badt^rmindBfthalnvBiitipn 

The present invention reietBs to e sugicfll dsvioe end more spedficely, to e tissue ebbtion essemUy wlich is edepted 
to fonn B conduction Uocit dong B length of ti^ 

CenEec errhythnue's, pertiqiierly atrial iibraiation, m b pervasive problem in modem eodety. Although meny 
indhriduais lead relatively normal lives despite persistent etrial fihrfllatioa the condition is assoctsted with an increased 
risk of myocerdai ischemsar especially during strenuous ectivity. Furthermore^ persietent atrial fibriOation has been 
Bnked to congestive heert folun, stroke^ end other thromboembolic events. Thu^r atrid fibrillstion is a major puhBc 
heelth pnUem. 

Noimd cardiac rhytimi is maintained by e diater of pacemaker ceDa; known as die sinoaliial rSAI node^ located 
witfin the waD of tin right atrium. The SA node undergoes repetitive cydes of membrane depderization and repdarizatioa 
thereby generating e continuous streero of dectricd impdse^ cdM 'ection potentials." These ection potentids orchestrate 
the regdar contraction mi relaxation of tfie cerdia: musda cdis throughout the heert Action potentids spread rqiidy from 
cdl to cdl through botfi ti» right and left etria via gqi junctions between the cerdiac musde cdls. Atrid airhytimda's resdt 
when dectricd impubes origbiating from ates otiier tiian tin SA node ere 

In most cese^, etrid fBmletion resdts from perpetudly wandomg reentrant WBvdetSr wKdi exMat no condstent 
locaEzed regiontd of dierrant conductioa Aftmiafivdy, atrid fibrfflation may be focd in nature resdting from rapid end 
rqietitive chenges in membrane potentid originating ftom isdated centera, or f oa witKn the atrid cardiac musde tissue. 
These fod exhibit centrifugd patterns of dectricd ectivatioa end may act as dtfier a trigger of paroxysmd atrid fibrillation or 
may even sustdn tiie fibrillation. Recent studies heve suggested tiiet focd enfhythmie's often originate from e tissue region 
dong tin pdmonary vdns of tin left atrium* and even more particdariy in the superior pdmonery vdns. 

Several surgical epproedies have been devdoped for the treatment of atrid fibrillation. One perticdar example 
known as the "mBa" procedure; isdadosedbyCoj^JLeteLTTie surgicd treatment of etrid fibriDetion. 1. Sunmary", Tbimk 
aa/CanfwascdarSvgay 10101:402405 (1891) and dso by Cox, JLThe surgicd treatment of atrid fibriBation. IV. Surged 
TedMique*, TlnmkandCanlhmadarSw^ In generitiB maze procedure is dedgned to relieve 

etrid errhytfunia by restoring effwtive SA node contrd tiraigli e prescrflmd pattern of inddons d»ut the cenSac tissue wdL 
Although earfy dinicd studies on tiie maze procedure induded suited inddons in both the right and left etrid chamber^r more 
recmt reports suggest timt tiie maze procedure mey be effective when pof omied ody in the left atriiin (see for example Suede 
et d., "Simple Left Atrid Procedure for Chranc Atrid Fibrillation Assodsted Witfi Mitral Vdve Disease (1 886)L 

The left atrid maze procedure invdves fonning verticd inddons from tf» two superior pdmonary vdns and 
terminating in the region of tiie mitral vdve enndus, traverdng ttie inferior pdmonary vdns en route. An eddtiond horizontd 
indsion coraiects the superior ends of tiie two verticd inddons. Thus; the atrid wdl region bordered by tfie pdmonery vein 
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ostiabisdalBdfnimthsotbarstridf^ In tMs pncess; the medniicat sed^ 
airtiythroaiiyUiriDngooml^ 

ThamodeiatB success obsannd Witt 
tte prindiis that eiectricaly 

iBsiitinofnnn«tlwr|wpBtiidlyw Unhrtunttelif, Ito 

IvgUy imam nature of such pracadures may ba prohibitive in manr casei Consequsntly, less hwaro cathatartesd 
apimiadM to treat atiM fiMatkin tlra^ 

These less invBsive cattstar^ased thsnpies generdy i^ 
as in B pereutaneous transiumsnd pracedura^ whsm en energy suik on ths catheter's dbtal end portion is poaitiened at or 
ajj rffl* to the abernmt conductive tissue. Upon application of eneigy, the leigeted tissue is eUsted and randsred non- 
conductive. 

The cathater-besed methods cen be subdmded mto two related cetegom^ bssed on the etiokigy of the etM 
airbylhmla. first, focal arFhythnia's have pnwenamenabla to locafizri 

electrical activity. Accordngly, dames end technques have been Asdosed which use enMectnde cetheter deagns for 
sUating food snhythmia's centered in the pubnonery veins; using a point source of energy to eUata the knus of ebnonnal 
dectrical activity. Sudt pnwdures typicaBy employ incremomd epplcation of decte 

ledons. The second category of catheter-based ablation methods are designed for treetment of the more common forma of 
atridfibrilatiorv resulting fnmipeipetudlywBndBringreentremvv^^ Such arrhythnia'a ere genenly not emensUa to 
locdized eUation techriquea; because the exdtatien waves may drcumnsvigata e feed baon. Thus^ the aecond dass of 
catheter-based appreaches have generaly attGnyted to mimic the earSer surgicd segmBntation technique^ such as the meza . 
procedure, vvherein contimraus f new ledons ere reqdred to qm^ 
the reentrant wave fronts. 

An exemple of an aUation method targeting feed erriiytfamia's origMng from e pubnonery vdn is disdosad by 
Hdssaguene et d. in Itight end Left Atrid Raiofrequency Cetheter Therapy of Peroaqfsmd Atrid fihriatiorT in Jaaiul 
Canbma/vBBetntphysUifgymTl pp. 1 132-1 144 (18861. Hdssaguene et d. describe radofrequency catheter ddation of 
dnig-refrectory paroxysmd etrid fibriHation udng hear atrid iedons complemented by food eUation targeted et 
arrhythnogernfod in escreond patient popdation. The ate of the errhythmogenicfodvveregenerdly heated just hn^ 
siq«rior pdmonery vdiv end vvere dieted uang e stenderd 4 mm tip 9 

Amrther dihtion method drected at paroxysmd arrhythnaa's arising from a feed source is disdosed by Jds at aL ''A 
food souns of atrid fibriation treated by dscrete radiofrequen^ Attfaedteof 
errhythmogenic tissue, m both iqht end left atrii^ several pdsas of e d^ 
order to eMneta the fibriletory praoess. 

Appbation of catiieter-besed ebhrthm techriques for treetment of reentrant vyavdet aiiliytiiiiers demanded 
davdopment of metiuds end devices for gensreting continuous linear lesions; ike those employed in the men procediso. 
Inhndy^conventiondaUationtipdactrodesvvereedeptedforusein'ih^^ Duringthe 
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"dn^T pnwdu^ as eneigy was hoifl ap|fie4 Ita Mitotw lw 

vuitiin the heart /Uterralhidv.lnBsof alil8toiwmal8on«Ali|f«8quBiidal» 

piiia of ei»iiY, and ihm nfostioring thaaiac^ 

Suhsaquandy, coiwanlional caihatBis wen nuiKad to nduda imMpb riactnde wubywutt. SuEhcatettri 
tvpicrfYCBmanBda|<ifalityefiinBele di o>b i ii>i & 
of Hb catheter. 

WNb ieasajle cathetar daagns esdstad for knpaiting Bnaar aUation tnd« at a practical matter, nwat thaao 
catheter aasemhies have been difficult to postion and maintn fiiaoeinenl end contact piasewa leng anoagli and n a 
sufficientfy precise mennerm the beating heert to succBisfayfonneegnientodfi^ Indeed 
many of the efownantioned methods heve generally fded to prodico closed trensB^ 

f« the raentram droits to reappear in the gaps nrawiing between poim or ^ In add«eiwn«inal means haw 

been disdnsed in these emtodhienli for ataaing the catheters to anrt^ 

Subsequentjy, a number of solutions to the proUems encountered wHh predso posHioring, mantenanca of contKt pnaaii^, 
and catheter steering have been described. These include primenhr the use of ID preshaped abMng configmtwn, (21 
deflectable cathetff assonfaGas; and (31 transcaflster eUalien assonhiai 

Ore approach to improved placamert hes been to use pieshoped configurations 
lesion patterns, such as "haipiM^ or -J-shepas'. Typically, these canfigmations era situated at the iSstel end of various 
steering catheters. Such cathetengeneranyinchde steering i(i<iB*ortBndmgftom a stearic 
the catheter to en mchor point et the liatal and of the cathetaL By appl^ng temion to the steering v*a* the tip of the 
cathetercanbedrectadinadBsiiBd&Bclion. F«thBnnore,sonBcethetBrscBmprise a rotateble steering feoturewMdid 
thecathetsBsevvhdBtobarotBtadabflutitshngituilnelawbymeniiiiatingtheproximale^ ThbaMrtsa 
toiquavirtichtrensletes to a rotating motion at the dtod end vvKditfoivse 0«w 
the cathetw is steeled eral positioned to e desired ate witlin en atrial chamber, aUali^ 



Some preshaped catheter oasmbiBS emftoy e fleriUe outer sheath vvitt is advanced «^ 
preshaped 'gude" catheter. Movemert of the guab catheter vvitlin the shaathmodfies the pradetammedcunB of the dad 
end of tf«e catheter. By inserting dfferert shoped guide catheters through the outer sheath lifh^ 
ofthBcathetarereciBalad. hioreand»dment,thog«decathe»positiimis«isueiiBdbyX-rByfluora8copyaralpnignsa^ 
repoationed in red time by remote percutaneous roei^ulatioB along a profeiied pefl^ 
to forni continuous hsidnt. 

OeflecteUe catheter configurations atspai to fwro curtffioeer lesions witlan en atrial chamber, inchidB Mm 
having e three dimensiondbBskBtstiwture that enctoses en open interior at the datai end ef to Thedaaectdde 
basket danentsmey cony siiflb or miltiploehctrndesL The boskets may be deptoyod from tha catheter by removel of a 
sheath, dore by manipUating the steering assembly tacatedet the praodmel and of the cathol^ Such defiecteUe cathefcr 
sssemUesmey iorni etongetedhsians, or simple or complex patterns of cunflneer lesions, dqiending on the pettem of i 
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ebctrodBsontittiiasketelflmsnts. CmSiwflhmBnUmaybedei^oyeda^ 
pattern. In firtber embodmnts; cur^^ 

GimtrdbdliyflStBeriDginecharm ^ 
cinSmar dsments indude a variety of aUating ebctiodB oQiifigiration iidud ng f near ribbons and doniy wound siirais. A 
fwthar variation ImJudeo the use of griHiino mai^ 

wdL The griHing membeis may ndude teatb or pins to enhance the abMon of the carduc tissue by majntaring a 
substantidy constam pressure aganst the heert tissue to ncm 

Transcathetar-besed assambiiBS indude syatams for oaatino ^ 
pattams. Such assenibias and methods nwdva catheter systems whidi cm adapt to the tissue stiucHies and mamtain 
adaquata contact and vuMdi are eesaydeiJoyabh end maneuverabb. One exanvle of a transcatiieter-based essemhly and 
nwdiod for creating complex Won patterns indudestiie use of W 

may fomi a conwohrted leaon petlam of varymg lengtiL TKs device indudes e composita stnicture wMdi may be flexed dong 
its length to fonn a variety of curyineer shapes from a ganerd^ 

Otiier transcativter dilation assemblies bidude the use of steerdde vescular catheten wMdi are expended to 
confonn to the surfece of tfie cerdec chamber. One such expenddile system comprises dngb or mdtipk proaraly 
constfdned ivergiiHi spTaws vvMdi expand upon emerge 

assembly described above. The qines ere suffidendyripd to raantdn a predsposed shape but are adapted to b^ 
contectvuitiitiieceniacdiBnberwdL TKs expenddile mdti^ectrodecetiieter is edepted to be poatione^ 
vvdl of a cardiBC dnmber to create bnar continuous iadans. 

Anotinr exonpb describes en expenddde stiucture and method for dibting G 
wMdiisdephiyedwitMnthBheert The pnbecanies at least one dongated flexible ddation dement a movaU^ 
furflurnuMng a benddib stylet in e angle toop support stn»^ The assanUyprovMas for teraion to bend the stylet vvNch 
then flexes tiie ablation danent into a curaibiBardiepe or otiw readiy contrdled arcuate cetfieter shapes to diow a dose 
degree of coitact between the dartrode danaits end tin ^ 

An oddHiond exanple of a benddde troucatiieter assanUy conprises an outer ddivery dwath and m doigated EP 
device dideabiy duvosedvvitMn the amor Itinen of tin M 

The EP device has a phinfty of dectrodes on its distd portion. Praximd maripdation of the EP danent causes tin dstd 
portioi of tire EP dedce to aniv or 'W outwanly 
heert dianber, tboeby fomdng e baer haon in atrid viNL 

None of the present catiieta-based devices, however, mdude a tisaie eUation assanUy having two separate aid 
jnthpoHrfimt iMuMy mmhm Miitii an daipatad riiation manbar caudal tiwrebetweat Nor does tin prior art diadose m 
assanbly vdnre the ddetioi manbv is sdepted to variddy attend fron a passagaaay tivough a dstd port ni one of tfa 
ddivay manfaen, thaeby providing «i ablation meais heving ai edjusteUe tangtfv extending betwem the fivst aid second 
ddhrery manbeis. Na does die prior ert dadose e metiiod for saaaing tiie eUstion member betwieen e first and second 

-4- 
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anchoi; thsnby imim^'ng a dasiied inear posMon in contact with the atiM ml and facitalino the iornntioQ of a Bnaar 
aUation trade dong tb lenglh of lisw iiatvm 

/ Summary of the Invention 

A tissue ablation devica assembly is provided wMch is adapted to fonn a combction Uock along a kngth of tissue 
tiotwaen fiist aid saaind pradetennnBd locations along an ati^ 

According to one mode of the assembly, a first delivery member has a proximal end portion and a (Estal and 
portion with a first anchor, a second delivery member has a proximal end portion and a distal end portion vuith a second 
anchor, and an ablation member hes first and second end portions and an ablation element between those end portions. 
The ablation member's end portions ere engaged to the distal end portions of the first and second defivery member^ 
respectively. In ediBtKm, the first end second anchors are adapted to secure the eUation dement to the first and 
second predetermined tocetions in order to secure the ablation element along the length of tissue. 

AccorAig to another mode of the assembly, first and second defivery members each have proximal and dotal 
end portions, and an ablation member has first and second end portions with an ablation dement between those end 
portions. The proximal end portions of the first and second delivery members are adapted to siideably engage a deBvwy 
sheoth m a side-by-side arrangement. By mmipuieting the proximal end portion of the first defivery member externally 
of the body, the (fistel end portion of the first ddwery member is adapted to contrdlaUy position the first end portion of 
the ablation member witldn the etrium and to secure the ablation element to the first predetermined location. Similarly, 
by manipulBting the proximd end portion of tire second defivery member extemdiy of the body, the cfistd end portion of 
the second ddivery m«nber is edapted to contrdlaUy position the second end portion of the sUation member witMn the 
atrium and to secure the eblation dement to the second predetermined locetion. 

According to another mode of the assembly, a first ddivery member has proximd and ifistd end portions and a 
passageway that extends between e distd port locoted dong the distd end portion and a proximd port located 
proximdiy of tiie cfistd port. A second defivery member is dso provided having proximd and distd end portions. An 
ablation member has a first end portion tirat is siidsaUy engaged with an adjusteble podtion witiiin the passageway in 
the first ddivery member, a second end portion titat is engaged to the distd end portion of the second defivery memb», 
and an ablation dement witfi en ablation lengtfi located between the first and second end portions. Furtfier to this 
mode, at best s portion of the eUetion member which indudes the ablation dement is edapted to extend cfistally from 
the passageway through the <std port with an adjustdile length extending between the first ami second ddivery 
members. 

According to a furtfier mode of the assembly, e first defivery member has a proximd end portion, a distd md 
portion with a first anchor, and a passageway that extends between e distd port located dong the distd end portion 
and e proximd port loceted proximdiy of the distd port. An d)letion member hes e first end portion that is dideably 
engeged within the pessageway with an ei^usteble podtion, and dso has a second end portion wHdi indudes the 
ablation dement that is adopted to extend distdly from the passagewey through the distd port with en adjustable 
length. The edjustable lengtii between the distd port in the first ddivery member and the second end portion of the 
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aUstion member is adasved by sSdaaUy adjnsting the poshiDn of the first end portion of the eUation onmber vritbin the 
passagewey. Further to this mode, e second anchor is also loceted elong tiie second end portion of the aUation 
member. The first end second enchois of tMs essembly on adapted to secun the ehlatmn eieroant to the fiist and 
second predetermined locetions, raspectiveiy, such that at least a portion of the eUetion length is seeored to and 
eitands along the length of tusoo. 

In one furtlmr aspect of the modes just desaibmL e tradnng member for traddng over a guldewiim or other 
guidemember is included with the first or second deBvery member, or the first or second enchor. Ahemativelv, a 
gtadawire tracking member mey be provided for eech of two of tiiese essembly components, thereby edepting the 
assembly to track over two wires m order to strmg the eUetion element between adjacent vessels respecthrelv engaged 
by those wires. Further to this espect, one or more guidewire tracking memben hes a passagewey for trackmg ovar^ 
giadewire and which tenninates bi a distai port. Accordmgly, the eUatien member mey be engegad to the guidewire 
treckmg member either et or edjacent to the distel port or proidmdiy thereof. 

In onother aspect of the modes just described first and second actuating membere era positioned within the 
first end second delivery members. Each actuating member terminates proxnnaly at a proximal coupler along the 
proxiihal end portion of tin respectively engaged delhrery member, the proximel couplera being edepted to couple to en 
ablation actuator. In one verietion of tiiis espect, tiie ablation element is en electrode element with one or more 
electrodes and eech eUation actueting member is an electricel leed wire. In onother verietion, the eUetion element 
inchides en duasound transducer and each eUation actuating member is en electricel leed which is coupled to e 
different surface on tiiet trensduGor. 

Brief DesCTDtion of the Dreuvinns 
Figures 1A shows an angiiar perspective view of e tissue aUation assembly comprising a rftbon shaped eUetion 
monber having a first end portion everted end secured to e first delivery member end e second end portion secured to e second 
delivery member. 

Figure IB shows s side perspective view of tiie tissue aUation assemUy shown in Rgure 1 A, except that tiie aUation 
member is shown extandbig between the first and second deTivery members; in a drection parallel to tiie deSvery members; en 
alternative bovyfed shape for tiie eUation member is shown in shadowed mN, wherein tin ablation member is edepted to flex. 

Figure 2 shows a perspective view of anothv tissue eUetion assembly of the present inventioa 

Figure 3 shows s perspective view of enotiier tissue dilation essemUy in accordance with the present invention. 

Figure 4A shows e perspective view of another tissue aUation assemUy of the present fawention. 

Figure 4B is s perspective view of the same tissue aUation assembly shown in Figure 4A, illustrating a deSvery mode 
of theesseroUy. 

Figure 5 shows a perspective view of anotiwr tissue aUation assembly in accordance witii the present invention. 
Figure 6 shows e perspective view of enother ernbodimem of the tissue eUetion essemUy of tiie present 
Figure 7A is a perspective view of anotiier tissue eUation asscmUy in accordance witii tiie present invention, 
iustreting deivery tivough e transeptal sheatii m a trenseptal left etrid eUetion procedure. 
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figiiBi 7W achamaticdly $^ 
aUition assembly shniNn h figm 7A. 

Figin 7D shows a cross sectional viaw of a left atrial deiveiy catbater having first and second passagawiys 
wKch are saparatad by a daflectaUa wdl end shows in shadowed wew first end second giidewires respecthnly 
engaged witldn first Bid second ddveiy memhers of a tissue eUation device, wiadi first and second deiveiy members 
ere respectively engaged viatiihi tin first and second pessegeways and are saperated by the weL 

Rgore 7E shows e stmiler cnm-sectionai view of a left atrial delivery catheter end tissue eUation device 
assembly es shown in Hgore 70, dtiiough showing one mode of operation wherem the well is deflected to one side of 
tiie deOvery cetfwter end en eUation member is shown in shedovwd view to extend between tin first and second 
delivery members, tinreby bridging betvveen tiiB fint end second pessagew^^ 

Figure 7F shows o similer cross-sectional view es shown in Rgwe 7E, end shows e iSffBrent mode for Urn wall 
8s it deflects within the delivery cetiietv to eBow the eUation member to bridge between the firat end second 
passageways. 

Figure 7G shows a similar cross-sectional view as shown in Figure 7E F. and shows stifi a further mode of 
construction end operation for the wbB as it deflects to ailow the aUation member to bridge between the tint and 
second possegeweys. 

Figure 8A b e perspective view of anotf»r tissue ablation assembly of die inesent invention iDustrating deGvery 

thronghatransaptaldBiveryshBadL 

Figure 8B is a perspedwe view ilustreting e verietion of tiiB tissue eUadon as 

Figure 8C shovvs a perspective view of enother veriefion of tie tissue eUafion essemUy sh^ 

Figure SO is a perspactivB view of another variation of tin essemUy sh^ 

Figiie 8 shows a perepective view of anotiier tissue eUation assamUy of tiie nivention cfanng ddvery tfmw^ a 
transeptel delivery sheatfL 

Figwe 1 0A b a peispectiw view of enother tissue eUetion assonUy in eccordance witfi tiie present invention, during 

delivery tfnugh e tnnseptfll debery sheadi 

Figure 10B b e perepective vbw lustreting a variation of tin essemUy shovun in figure m 

figure IOC b a perepective v»w of enotiur veriatbn of tin assemUy shown in fip^ 

figure 100 b e perepective view of enotisr verietion rf tin essemUy shown in figure IOC. 

figue 1 1 A b e perepective vuw of enotinr tissue eUation assemUy of tin nivention. 

figise 1 1B is aiotinr perspective vbw of the tissue eUetion essemUy shown m figure 1 1 A, ihistrating the essemUy 
during use in f ornnig a hsion from a lower pulnonaiY vem to e mi^ 

figure 12 shouvs e perepective view of e tissue eUetion essemUy sinier to tiiat shovvn in Rg^ 
indudng e dreunierentiel eUation member in comUnation vvidi e ineer eUetion member in en overeU cetinter essemUy. 

figure ISA shows o sectioned cross-sectional view of e cuciinferential eUetion member on tin dbtel end portion of 
tin drihnry member, edepted for use in eccoidence vvitii tin tissue eUetion essa^ 

•7- 
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Rgin 138 afaowi a tramane cnnMectianl ww takan akmg ba 13B-13B ttnugh tha alangata body af Iha 
delhniynMaiiBraheiNnin Hgtn 13A. 

13C shows a tranmiaa cmiMedionii viaw takan along ina t3C-13C thraugh thi unauifHianM aUaliin 
etamaM doq itiB cicunbimlial aUalkn mambai a^ 

Fvn 130 ifaBWia an aiviar panpacto WW of a 
drcmfaiBnlMaUalionaianHitainiNnin^^^ 

Hgin 1 3E ihaws an angdv paniiacliw WW of anodw 
tednainfarantidabialianaiemimahnminHgumsiaAanilX. 

DatAdlteiimliBniifihiftrfBt^ 

Dflfinhions 

The term "anchor' is herein intended to meen en element which is at least ui part located in an anchoring 
region of the device and which is edaiited to secure thet region at a predetemuned location along a body space waO. As 
such, •anchor" is intended to provide fixation as a securing means over and abova a mere normal force against a single 
tissue surface wUch is created by confrontirig contect between the device and tha tissue, Exemples of sutaUe 
'enchors' witMn the mtended meaning include (but ere not imited tol: en element tiiat directly engages the tissue of the 
well at the predetermined locetion such ss by dsmpuig, suctioning, or penetratingi that tissue; and an element tiiat is 
adapted to panetrete the piene of die body spece waD, such os tiirough an ostium of a vessel extemtng from the well 
for example, induiSng e guhiewire engaging or trackmg member whWi provides a bore or lumen adapted to track a 
gtadewire through en ostium of a lumen extendnig from the body spece waL 

Furtiiermore, en expendable element, such as an expendeble balloon or cage, is considered an anchor to tiie 
extent thet it rediefly engeges at leest two opposite body spece well portions to secure the expandable element in place 
(such as opposite sides of e VBssel). To the extent tiiat tin disclosure of the invention bdow is directed to any one 
perticuler enchoiing dement, it is contemplBted tiiet other variations and equhrelents such as those described mey also 
be used in eddition or in tiie ritemative to tiiat particidar elemem. 

Tha term "guidewire' es used herein wil be understood by those of sidl in ttie ert to cover eny monber which 
serves es a guide, including but not limited to e conventionel guidewire, e cetinter, a deflecteble tip catiieter, such es 
the type vritii dbtel end electrodes for mopping, es vveO as a hollow guide t^ 

The term 'ebletion' or derivetives tiwreof is herein intended to mean the substential altering of the 
mechanical, electrRal, chemical or otiier structural nature of the tissue. In the context of intracardiac ablation 
appGcations es shown and described witii referent to the embo&nents below, "eUation" is intended to mean sufficient 
altering of the tissue properties to substentidy block conduction electricel signals from or through tiw ablated 
cardiac tissue* 

* 
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The tmi 'deinanf within the contaxt of 'aUation dsmenf is hefdn intended to niean a ducratn elemint 
imrh dtietm^ nr a pluraCty of disciBte etanenta; such as a pluralitY of spaced electrodas* vvhich era positioned 
so as to cdlectivdy eUate en dongeted legion of tisstn upon eclivBtion 

Thereforer en 'ehtetion elemenf within the mtended meening of the current hnrention roey be edepted to 

5 eUate tissue in o veriety of ways. For eiemple, one sutoUe 'ehletion etemenf mey be adopted to emit eneigy 
sufficient to eblete tissue when coupled to end energized by en energy source. Suitebie exemples of energy emitting 
"ablation elements' witMn this meening mdude without imitetion: en electrode element edepted to couple to a direct 
currant (DC) or altemeting current (AC) souiter such es e rediofrequeiKy (HF) current source; en antenne dment which 
is energized by e microweve energy source; a heeting dementt such es e nwtaffic dement which is energized by heat 

10 such as by convection or currant flow, or a fiber optic element which b heeted by light; a light onitting element such es 
B fiber optic dement whsh transmits light suffident to eblete tissue when coupled to e light source; or en ultrasonic 
dement such es en ultrasound crystd dement which is edepted to emit ultrasonic sound waves suffident to eUate 
tissue when coupled to e suitebis exdtetion source. 

More detdbd descriptions of rediofrBquancy (RR ebletion dectrode dedgns which mey be suitsble m whde or 

IS in part es tin sUeting dement accoring to the present invention are disdosed in Potent No. 5,208,229 to GiBa; 
US. Potent No. 6,487,38S to Avitdl; and WO 88110881 to Heischman et el. Mora detdbd descriptions of otiier energy 
emitting ebletion dements which mey be suitebta eccon&ng to ti» present invention era disdosed in U& Petent No. 
4,641,848 to Wdhuky et d. (microwave ebletion); end U.S. Petent No. 5,156,157 to Vdente, Jr. et oL (loser eUation). 
In addition, other dements for dtering tiie neture of tissue mey be suitebb es "ebletion etaments' within the 

20 intended meening of the currant invention. For exempler e cryoUetion probe demem edepted to sufficbntly cod tissue 
to substsntidly dter the stncture dimof may be suitebie. Furthennora, e Add defivery dement such u e dscrete 
port or e ftlurdity of ports which are flddy coupbd to e Mi ddhrery source, mey be adapted to infuse en eUetii^ 
Add, such es a fluid contdnng dcohot into the tissue edjecent to tfie port or ports to substsntidly dter the netura of 
thet tissue. More detdbd exemples of cryofabtion or flud ddbery dements such es those just described era dsdosed 

25 in U.S. Petent No. 5,147,355 to Fiiedmen et d. end WO 85/18738 to MOder, respectivdy. 

It b dso to be furti»r eppredeted tiiet tfie venous embodiments shown and described in tide dbdosure 
cdbctivdy provide one benefidd mode of tiie invention, which mode b spedficdiy edepted for use in flu left etrhm of 
e mamrod. In tiib mode, the dongete ebletion ebment b edepted to hove its ends enchorad in edjecent pdmonery vdn 
ostie in the bft etrium, with tfie dongate abtation dement in substentid contect witfi tiie tissue tiiet spens tfie length 

30 between tfiose ostie. By subsequent ebletion of the tissue between endure in the ei^ecent ostie, e long linear ledon b 
craeted end provides e conduction block to dectricd flow ecross tfie length of tf» bdon. 

As will be eppredeted from tiie more deteled disdosure of tfie embodiments bdow, s pattern of mdtiple long 
Bneeriedons between eifecent pdmonery vdn ostie, end dso indudng portions of the mitrel vdve enndus end septunt 
mey be completed witfi the present invention. One pettern of such mdtiple oblation iedons csn be conddered e *box' 
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of isolated conduction vgitMn the region of the pujmonory veme, end is beEeved to provide e less-invsshe impfovwunt 
end less tretimetic eltemstive to the invsshre "meze' surgicel procedure pieviously describei 
TifftpiAhhlinnAMemhlles 

WhDe e number of embodbnents of the present invention ore disclosed in detei refeience numereis on usmI 
consistently where possible, The first dqit of eech reference nuroerel lefere to the embodiment of the essemUy HI 
in Figure 1 end (21 fai Rgure a whOe the foBowing digits refer to the specific component le^. 14 for the 'eUition 
member^. ThuSr for exempb, hi the fint embodunent of the tissue eUetion essemUy Blustrated in Figure 1A, the 
"eUetion member' is lebeled es 1 14, wheress s verietion of the 'ebletion membei' shown in Figura 2A is referred to as 
2R 

With referttice to Figure 1A. psrticuler lUgns for first end second deG^ 
eUation mwnber 1114), ere shown. A ribbon shaped member (110 hes e first end portion (118) secured to e fint 
ddivery member (110) end a smnd end portion (120) secured to e second lUvery member (112). 

In e preferred aspect of the several embodiments herein descn>ed» the aUetion member (114) is spedficeOy 
provided es an electrode essemUy with one or more electrodes (122) wKch treverees e length along the eldation 
nwmber end whfch is edapted to engege the tergeted length of tissue for ablation. The one or more electndes are 
electriceBy coupled to et best one coupler along e proximal end portion of e deGvery member via ehcttical leed wires 
extending elong the deivery member. The proximel coupler is further edepted to couple to en eUation actuetor, such as 
an RF current source. 

The eUetion ectuator or actuatore are engaged to the eloctricel coupler or couplere of the eUalion derice 
assembly end else to a ground patch (not shown). A drciat is thereby creeted which includes the eUation actuator, the 
electrode eUetion element, the patient's body (not shown), and the ground patch which provides either eerth ground or 
floating ground to the current source. In this drcuit en electricel current, such es an HF signs!, may be sent through 
the patient between the ebctrode element end the ground petchr es would be epperent to one of ordneiy skill. 

In the specific embodimem shown in figure 1 A, the eUation member 1114) is shown to inchide e plurality of 
electrodes 1122) in a speced errangemert along the lonptudinal axis of eUation member (1 14). A central region (124) is 
further bordmd on either side by ei^ecent insulating regions (128,128). According to tUs deaiga the centrel regfam 
(124) is adapted to engege e length of tissue to be eUeted wUle the edjecoit insulaling regions (128,128) engege 
ei|ecent lengths of tissue, thereby isolating the Imgth of tissue from the blood pool during oblation. Electrodes (122) 
mey elso hove en opposing surfoce (not shown) wUch is exposed in order to elow Uood flow on e side opposite the 
ecthre eUetion surfoce to cod the electrode during eUetion. Furthermore, electrode ports (130) are elso shiwn in 
Figure 1A on electrodes (122) and may provide e housing for sensing mambera (not showiil, such as for exemph 
thennocouples or thermisters. In eiUitioii or in the elteroative, electrode ports (130) mey also provide communication 
for fliid from en inner pessegeway to leek through the electrodes during eUetion, such es for exemple to eld in cooling. 
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Hgwe 1 A further shows first and second deEvery members (110,112) as hatring structurally different desipSr 
although each design is ada|ited to engage the ablation element end to controlebly posithm the aUetion element by 
meniindating the proximel end portion of the respecthfB doGwry mernber. 

In mora deta9 to the design for first deGvery member (110), es shown in Rgura 1A, a gudewira tracking 
B member (134) is tubuhir emi bidudes e guidewire lumen or pessageway (136) between e iBstd guntawira port (138) and 
a proiimal guidewire port (not shown) that is slideably engaged over a guidewira (140). The first end portion (1 18) of 
ablation member 1114) is secured to the delnery member (1 10) et e location which is pnudnml to the d»tal guidnm 
port (1381. The ablation member (114) also has a hinge point (144) which is dther a preshaped Knge or is flaxUo to 
bDow 8 certain degree of rotation end fleabiGty between the first deGveiy member (110) mid the aUafion member 
10 1114). 

In more detail to the design for a second deEvery member (112), shown in figure 1 a coupling or traddng 
member (146) is tubuler ami mdudes s lumen or passageway (148) that is sEdeaUy engeged mrer a guide member (ISO). 
The gifide member mdudes e proximel gude portion (152) emI o distel guide portion (154) wMch mdudes a shaped or 
shapeaUe tip (m>t show in figure 1 A; 156 in figure IB). The shopeaUe tip (1 56; figure IB) is tonioneily cmipied to the 

15 proximal guide portion (162) such thst the tip is steereble by ton|uing or roteting the guide memimr (150). In a profemd 
emboifiment the distel tip (156) of the guide member (150) is radopague under X-ray visusEzatioa in order to fadfitate 
its placonant in a predetermined location. Also shown in shadow between pnximd and distd guide portions is an 
intamtediete coupGng portion (158) which indudes an extenson of the guide member (150) and two spnd 
edergements (160,162) over the gtade member. The tubder coupGng member (146) is also shown in figma 1A to 

20 coandly house the gdcbmonber (150) betvveen the two spaced edergements (160,1^^ The gude member (150) is 
therefore rotetebly engaged through the tubder coupling member (146), dthough with a Smited range of motion rriative 
to the trnking member's long axis due to the mechenicd berrien et tin edergements (160,162). The eUetion member 
(114) is secured to the tubder coupling member (146), with oblation monber (1 14) extemfing from the engegement m a 
proximd oriantetion. 

25 The verious feetures of the figure 1 A embotfiment ere bdieved to provide benefidd functiondhy in aUatrng a 

length of tissue between adjacent vessds, such as between pdmonery vdn ostia in the left atrium. 

In one example of the functiond espects of the dedgn shown in figure 1A, both first end second defivery 
membere (1 10,1 121 ere edepted to controDaUy podtion the respectively engeged end portions of aUetion member (1 14) 
within en etrium. More spedficdiy, the firat deBvery member (1 10) is adapted to tredc over gddevwre (140) in order to 

30 advance or vuithdrew from e pulmonary vdn which is engaged by the gddewire. Conseiniently, the first deivery 
member is edepted to contrdlably place end remove the aUetion element egdnst e first pdnt elong the loigth of tissue 
to be eUated. The second ddhrery member (112) is dso aUe to contrdlddy place or remmre the second end portion 
(120) of eUetion member (1 14) witiin en edjecent pdmonery vdn. However, in contrest to tin 'gdde wire traddng* 
mediamsm proviifed by the firet ddivery member (110), tf» second ddivery ihember (112) utilizes e rotatdde coupfing 

35 design, whereby edvandng and/or torqdng the proximd gdde portion (152) of gude member (150) diows one to 
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maneuver tiw position of the shaped tip (156; Hgure 1BI into the vein. The inited range of longitiufnal motion between 
the guide member (ISO) and the coupling member (1461 pemnts the edvendng or vuithdraimng of the proximal guda 
portion (1521 to tranrnt theae forces to the second end portion (1201 of abiation member (1141, thereby acMevbig 
controDabla poationmg of tias member. 

Another example of the functionel aspects of the daaign shown in Rgure 1 A is provided by the orientation of 
the eblation member (1 14) at each end wham secured to the first end second deEvery membeis (1 10.1 121. TMs relative 
orientation between component parts in the overall essembly sHows the most distal portion of the delivery memben to 
be seated (beply witiiin a pidmonary vein while ellowing eech oblation member end to extend pnndmeily out of the 
respective vein m order to treveise the adjoining region of atrial wal tissue. Moreover, the Mnge point (1441 for tin 
ablation member on et least one of tiw deihrery membere rise ellows the essemUy to "coOapse" from e deployed 
position and to thereby ellow tiie deSvery membere to fit in e 'side-by-side'' or rrietively paralel errangement witinn a 
ddivery sheatii during delivery into and out of the etrium. For the purpose of further IDustrating tins arrangementr 
Rgure 1 A depicts the assembly m e configuration which is midvray between e deployed configuration end o coflopsed 
configuration for delivery, eml further illustrates tiie motion of tiie hinge point (1441 by way of an arrow aiQaoant 
thereto. 

Notwitiistanding the ftinctionel benefits just described for the specific embodiment shown in figure 1 A, Hgure 
IB shows another tissue eUation assembly witii many similar components as those just desoAed for Figure 1A, 
although with slight modificetions wMch ere also believed to be faehefidd in some opplicstions. 

In one aspect of tin embodiment shown in Hgure IB, the fint end portion 11181 of tiie ablation member (1141 
is shravn secured to tfie firat delivery member 11 10| with e distsl orientation wherein the ablation member (1 14) extends 
distaily from firet delivery member (110). This ifistal orientation is beieved to provide enotiier beneficial design in order 
to Bccommodete tiie collapse of tiie essembly such thet the delivery membere (110,112) ere in e side-by-side end 
reietively parallel reletionship during delivery tiuough a delivery sheeth, es is furtiier illustrated by tiie reiativaiy 
collapsed configuration shown in figure IB. Furtiier to this orientation, a hinge point, such as shown et hinge point 
1144), may stfll provide e benefit et tiie engegement between eblation member (114) and firet deEvery member (110), 
oMiough having a reveree role to tiie figwe 1 A embodmient, vvherein the hinge point is relatively straight during defivery 
and is flexed end roteted during deployment of the assembly m die region of the pubnonary veins. 

figure IB also shovus a shadowed view of en elteraative shepe (184) for ablation monber (1 14) which is 
believed to provide e benefit in some applications. In particulBr, shepe (16^ u shown as a sweeping, curve or ere 
betweoi tiie firet ami second emi portions (118,120) of aUetion member (114). By edvendng guidewire treddng 
member (110) over giidewire 1140) e first pubnonery vein leeding from tiie etrium, and also edvendng guide member 
(150) within a second adiacent pulmonery vein, the eblation monber (1 141 is sdapted to compress egeinst the region of 
etriel waR tissue between tiie veins. It is believed that tills compression may deflect the curved shape of ebletion 
member (1 14) egauist a bias force along that curve and thereby provide a meens for transmitting the force et tiie first 
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and second end portioni (1 18^201, due to fofdng the respective deihrery roembBrs distaUv, dong the cratral regions of 
the aUation eiemem to aid engogement to tissue along that region. 

Fiirtiier to the beneficial embodmenU just shown end described by reference to Figures 1 the spediic 
errengement of the overall assembly mey be modHied to form other beneficial devices which are further contam|riited 
within the scope of the present invention. For exempli the tissue ebletion essemUy shown in Figure 2A, includes two 
deTivery members wMch uidependenlly control the positionmg of eech of two ends of en oblation member C18,2m es 
WBS provided by the embodiment of Figures 1A-B. However, figure 2A shows firet end second deivery membere 
(210,21 2) to eech inchide elongete bodes fonnmg respective guidewire tredting membere (234,24Q with pessagoweys 
(236,248; shown in shadowl. respectively, extendng betvifeen distal porU 1238,239), also respectively, and pnnmni 
ports (not shown), firet and second deGvery membere (210,212) ere therefore adapted to sBdeaUy engage end track 
over guidewires (240,250), such es in order to position oUetion member (214) elong e length of tissue between 
pdmonary veins engaged by the guidewires. Moreover, it is believed that the inclusion of an eloiqate guidewire 
treckmg member else provides e larger cross-sectioned member by which to push the respectively engeged end portion 
of the ebletion member, thereby incnesing tiie overall effideney of comact along the ablation element length. 

In eddtion, figure 2A shows firet end portion (218) of ablation member (214) engeging firet deivery member 
(210) with 8 proximel orientetion and second end portion (220) engaging second deihrery member (212) with a dstd 
orientetion, end is tiwrefore edepted to edjust the configuration between e deployed position (as shown for exempie m 
Figure 2A) end e deGvery position in e similer manner as previously shown md described by reference to figure IB. A 
hinge point (244) similer to hinge point (144) in figure 1A is else shown st the second end portion^secoml ddivwy 
member engagonent, which hmge point is further shown in cross sectionel detail in one preferred embodiment m Figure 
2B which uses e coupling member (288). 

Furdier to tin coupl'mg member (266), shown in figure 28, a "U'^-shaped core (268) with a coil (270) provided 
over its exterior surfne engeges second delivery member (212) end else engages end portion (220) of eUetion member 
(214) sudi that ablation member (214) effecthrely extends with e proximal orientation away from the tip of deGvery 
member. Furtfier to this design, the core (268) mey be e metelEc core, sudi es for example a core mode of en eOoy of 
nkkd end titanium, or of stainless steel end die coil thereover may be of e veriety of meteli; such as stemless steel, 
pletiman, or ti» like, wherees use of radopaque cdls sindi as platinum or tungsten may provide a visible merker at the 
locetion where die ebletion mnnber extends from the ddivery member. 

CoupBng member mey be edepted to the relative membere by posttiodng die amis of die 'U' shoped member 
widin seets provided by die odier respectivdy coupled members, es is shown in figure 2B. In one method of meUng 
this trensition, the weO fomiing die lumen is cdlepsed over die coupGng member's emi, such as by beet shrinking die 
respective tubing over die coupling member's enn. Alternetivdy, en outer jecket (not shown) mey be pieced over die 
coupling member end dso the respectivdy coupled other member end dwn heet shrunk to capture die engagement 
widin diet jacket In eddtion, or m the dtemetive to bodi or ddier of diese other mediods, en edhedve mey be used 
to pot the coupling member to the ddivery end eUetion members. 
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It is also to bo further understood that other desgns and materials may be used as a coupSng member for Iho 
engagement between the eUation member end the deEverv member. In one alternative a in-shaped member such as 
the previously descrihejl shaped core may be made of e hea^set polymer, such u a polyimide member fomied into a 
bend shape. In another vaiialionr a composite member mey be usei such es for axemple a coil i«nf arced poiymmic 
tubing, at the trensition to form the Mnge point (244). Moreover, notvwthstanding the partieiiar variations just 
described, other substitutes may also be suhsUe so long as a flexible Mnge is established which alows seatad 
engegement of the tip of the defivery member deep witMn a vessel such thst the aUation member extends proxnuOy 
therefrom so thst it may engage the length of etriel weU tissue extending from the vein for eUatioa 

In one further benefidel espect of the embodanent shown for defivery memben 1210,2121 m Rgura 2^ an 
elongate body of the type showm for eech defivery member may aflow for additional passageways or lumens besides just 
the guidewiro lumens, which edditional passageways may further ePow for edditional components ahmg tiie devices 
wNch may further facilitate the ablation process. For exemple, pessageways (236,248) are shown in shodow elong 
first end second ddlvery members {210,2121, respectively, in Rgure 2A. In more detefl to the variation shown in Rgun 
2A, multiple ablation actuating members (not shown) mey extend elong tiiese passageways which are edapted to couple 
to ablation element <214) and else to a proximel coupler Inot shown! that is further adapted to couple to en ablatien 
actuetor, as is shown schematically at individual ablation actuators 1272,2741 coupled to each defivery member, 
although the venous actuating membere may also couple to a single common ablation actuator. 

In edition, each of tiie giiidewire tracking members 1234,2401 shown m Figure 2A, and else shown previously 
11341 for tiie first delivery member in Figure 1 A end B, is edepted to receive tiw respective giodewire through its lumen 
such that the giudewire extends externally of tiie cetheter's elongate body on either side of the region of sfideaUe 
engagement. This arrangement, hovwver, is merely one example of e breeder functionel structure of tim gudawin 
tracking variation illustrated by the anchore of Figure 2A. Considering this veriation more generely, bores are fomwd at 
each of the istal and mtennediate regions of the elongete body. Eech bore is adapted to treck over a guidawira 
separately and independentiy of die otiier bore. Eech bore generaOy has two open ends or ports, end the respectively 
engeged guidewire extends through tiie bore end exteroally of tiia device frem each bore end. 

According to the generel structure just describedr the specific guidewire trecUng member embocfiments of 
Rgure 2A, and otiierwise where appropriate to the embodiments, may be modified according to one of onfinary sk9 
without departing from tiie scope of the mvention. For exemple, a cuff or looped tether of meterial mey be provided at 
the desired enchoring location along the elongate body end tfiereby form e bore that is adapted to drcumferentiafiy 
engage a gudewire according to tiie description shove. More perticderiy, e metaUic ring, or a polymeric ring such u 
polyimide, pdyetiiyiene, polyvinyl chloride, fluoroethylpolymer IFEP), or pdytetrafluoroethylene (PTFE) mey extend from 
the elongate body in a sufficient verietion. Or, e suitaUe strand of meterial for fonning a looped bore for guidewire 
engegement may also be constructed out of e filament fiber, such as a Kevler or nylon filement fiber. One more specific 
exemple of such en eltemative guidewire tracking member which mey be suitaUe for use in the current invention, 
perticulariy as a distal guidewire tracking member, is (isdosed in U.S. Potent No. 5,505,702 to Amey. 
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WthrrierBnG8toRgiim3,an8nibodm assembly b shoMRi 

whsfein an ablBtion member (314) has Hs first end portion 1318) coaxialy and sSdaeUy engaged witKn a passegMay 
(378) tlvotigh a first ddivery memlier 1310. 

in more dotal to Figure 3, first deBvery member (310) has an elongete body (309) which forms e guideiMira 
tracking member that includes a gudewire lumen or passagewey (338) extendmg between a distal guideme port (3381 
and a proximd port (mit shown). A fiist guidewire (340) is sGdeeUy engaged wttUn the guidewire passageway (338). A 
secomi passageway (378) dso extends along the elongate body I30B) between a dutal port (378|» which is iocatad 
along distal end portion (380) proxiroally of distal guidewire port (338) and a pranmel part (not showm) Iocatad 
proximdiy of the iSstsI port Centrel to this embodiment, en aUetion member 1314) is adapted to the first deivefy 
member (310) such that its first aid portion 1318) is sfideaUy engaged witMn a passagewey (378). AccoriBng to tfab 
relationship, the ablation member (314) has ai^ustable positioning within the pesssgeway with remote maniptiation of a 
region of the first end portion (382) which extends extemaHy of the body by a user. As sochr the suond end portion 
1320) is adapted to extend an aiQustebk length extamally of the passageway (378) from dbtal port 078) and betwaea 
first delivery member (310) end second delhrery member (312). Further to this edjustsbie positioning^ it is further 
contemplated thet the oblation element along the eUation member mey else be adjusted to extend entirely out fivni the 
passageway, or only a portion may extrad extemaBy between die delivery members. It is believed that this 
arrangement benefidally aOows for a variable distance between the anchors formed by guidewire trecking members. In 
edifition, it has been observed thet, by puffing on the first end portion of tin ablation member once both anchars or 
guidewire tracking members ere engeged witiim vessels, a "cinching" action mey be achiavad which tightens the 
ablation member and gindewire tracking anchors along tiie tissue between die enchore. 

Also shown in the embodiment of Figure 3 is a second gude tracking member (346) elong the secomi end (320) 
of ebletion member 1314) vvKch is sKdeaUy engaged over e second guidewire or guide monhw (350). Furdier to second 
guide trecking member (348), Figure 3 also Amis, in shadow, two enlergonents (3H),382) on guide member (350) 
which border eidier end of trecking member (348) to form a similar type of guide member-couplmg member errengement 
for e delhrery member to that previously shown and described by reference to Hgure 1 A<B. 

Moreover, either one of the enlergements (360,382) mey also be provided at die exclusion of tin other for dm 
purpose of eDowing a stop vwtNn a vessel egeinst widch the oblation member cen abut when edvondr in die case of 
providing only enlergement (382), or for eOowing e stop thet cen be used to engege and push eUation member (3141 
distelly vwitfi the guide member, in tiie cese of providing only enlargement (380). Furdier to die letter purpose, which 
holds true for die cose of providing either bodi enlvgements (380,382) or only enlergemrat (380), a furdwr benefidei 
verietion not shown provides s robust pushing member for the proximel glide member portion of the guide member 
1350). In one such verietion not shown, e hypotube of metel such es steinless steel or nickel titenium elloy is provUed 
proximaily of enlargement (380), end mey for exempb trensition into e core wire m the distel regions, such es at a 
locetion proximelly edjacent to enlargement 1382). Such transition mey be aciieved for exemple by welling, sddeimg, 
eAeruig, or swegmg or odiervwise securing end effixing e core wire to endlor witMn the bore of e hypotube eccordng 
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lb that varistion. In another vaiiatioiv the con win may transition ftm a targa iamater portion pronmaily of the 
aiiargement (360), to a tapend tnnsition into a sraaBer dameter portion such as at or iSstaBy of oniaigement C362). 

In addilion, Hgun 3 shows in shadowed view that each of the fint deEvery mamher 1310) and the giads 
tracking member P46I formed by the second end of ablation member (314) furtfiar mduda axpendaUa memban 
(384^86). Each of tin axpenddile members is edepted to adjust from a radially coliapsed condtion during deGwry into 
an atrium or vessel extaning tiiemfrom end to e radialy expanded conition which is adeptad to circumiarantialy or 
otiierwisa radialy engage a vessel wal to secure tin respective enchor there. For furtfnr ilustratioa such expanddUa 
membere may be infletaUe balloons; or may be otinr suitabb siAstitutes accordnig to the enchoring purpose put fortii 
such as for axample a mechanically expandable cage. Moreover, it is to be furtinr undentood by refaranca te the other 
embodnnentSp parliculeriy when e distel end portion extends distaDy fram a point of engagement witii an ablation 
member, tint such expandable membere es just described by reference to Figure 3 may be equelly suited for use in 
combination witii tin specific components of those particular otinr assemblies end embodimenti 

A furtinr tissue ablation assembly is shown in Figure 4A and inchides two elongate deEvery membere 
1410,4121 witii en aUation member (414) extending therebetweeRr and essentielly combines tin side4iy-side elongate 
body dual delivery member design, as previously shown and described by reference to Figure 2A, togetinr witfi a 
coaxielly housed, slideebly engeged eUetion member design of Figure 3. Botii fiist and second deEvery membere 
(410.412) hove guidewire tracking passsgeways (436,448) for sEdeaUy engaging guidewires (440,450). However, in a 
furtinr modHtcation, a firet end (418) of eUation member (414) is effixed to e distel portion (480) of tin firat delivary 
member (410), wherees tin second end (420) of ebletion member (414) extends from end is sEdeaUy engaged witiun 
passagewey (477) in tin second delivery member (412), vie a distal port (479) located at tin distal tip (480) of tiie 
second delivery member (412). 

Accoring to tin perticular arrangement of tin essemUy of Figure 4A, tiie essembly is furtinr shown m tin 
psrtially segmented view in Figwe 48 in e collapsed condition during delhrery within end tiiraugh a delivery sheath (482). 
Furtinr to tide deEvery mode of operetioa ablation member (414) is edepted to be substantially housed withbi 
passagewey (477) through distal port (478) by either edvendng second deEvery member (412) or witiidrawing eUation 
member (414) until distel port (478) ebuts aganst the engagement between firet end portion (418) of ablation member 
end the distd end portion (480) of tin firet delivery member (410). The second end portion (420) of tin eUation 
member (414) is withdrewn into the pessegewey (477) in the second delivery member (412). 

StiU e furtinr tissue aUation assembly is shown in Figure S and further modifies the assembly shown in 
Figures 4A-B to include a coaxiel engegement between ablation member (514) end e firet passagewey (5761 within a 
firet delivery member (510), ami vuithin a second pessagawey (577) witiiin e second deEvary member (512). More 
particidariy. Figure 5 shows ablation member (514) to include an intermediate portion (584) which is located between 
first end second end portions (518,520) end which iM:hides one or more oblation electrodes (B22I. The firet end portion 
(518) of eUetion member (514) is sEdeebly engaged with adjustable positioning vuithin pessegewey (578) dong the firet 
delivery member (510) and tivough the firet distal port 1578) loceted in tin ifistal tip (588) of first deEvery member 
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(5101. The second end portion 15201 is sGdeeUy engeged with edjustebie positioning within pessagewey (677) along the 
second deiwry member (5121 and through e second distal port (6701 loceted at the distal tip (6001 of the seeomi 
defivary memher (5121. According to this assemhiy, the length and positioning of eUetion memher (5141 between the 
first and second doGvery members (510,512) is edjusteUe from either side or both sides (dtiier by adjusting the relative 
5 position of the first end portion elong fl» first deTwery member or of the second end portim elong the second deEiery 
monber). In eddhion, possegewoys and ectuating manbers mey extend elong eech of the firat end second end portions 
oftheeUationmomber. 

Moreover, according to die ossembly shown m figure 5, one conduit flud passagewey (632) mey extend from 
the first proximel end portion (582), which extends extemaily beyond tiie first deBvery member (510), through ebletien 
10 member (614), to the second proximBl end portion (583), which extends extemaily beyond the second dsGvery member 
(612). In this espect, the pesssgeway (532) is thermelly coupled to the ebletien electrode(s) (522) smi is edefited to 
cod the eUetion electrode(s) (522) when hseted during ebiation and when fluid is eHmmd to flow throu^ the flufal 
pesssgeway, as is shown by way of exsmph, by errows pointing into the passagewey at the first proxunel end portim 
(582) end out of passagewey Bt the second proximel end portion (583). 
15 Still furtiwr to the verietion shown in figure 5, distal ports (578,579) are shown at the distal tips (588,580) of 

first end second delivery members (510,512), wherein the distel tips (589,590) ere further shown to imdude redopeque 
merkers, such as by use of radjopaque metel bands or by metal powder loaded pdymeric meteriaL 

The essemUy shown in figure 6 mdudes firat end second defivery members (610,612) with guidewire treddng 
members (834,848) engeged over giidewires (840350), end further provides duskoexiel engegement vrithm those 
20 deTwery members (810.812) with aWation member (814), es shown previously in figure 5. However, ecconing to the 
verietion shown m figure 6. the distal ports (678,879) to the respective passegeweys (878,877) tivough which first 
and second emi portions (618,820) of eUetion member (614) ere respectively engeged are positioned proxnneDy of firat 
end second distal guidewire ports (638,839), as is identified during use by way of raiopaque markera (696,697) that 
an further shown on proximd and ifistal sides of ports (678,679), respectiwiy. Further shown in shedow m figure 6, 
25 the firat end second enchora (884,688) provided in pert by tiie two dongete gudewire treddng membere 1634,648) of 
the ddivery members (810,812) may further indude expendeble membera, which en bdieved to be particdariy wdl 
suited to tins design by virtue of the extensions of the guidewire trwkmg membera cEstdly beyond die eUetion member. 
In en dtemethn verietion mit shown, it is further contempleted tiiat die portion of die dongete body vddch 
forms the guidevuin trecUng member for ddier ddivery member mey dso temvnate et e distd port diet is located 
30 proximdly of die distd port of die passagewey through which the ebletion member is dideeUy engeged. 

The tissue eUetion asssmUy shovm in figure 7A is illustrative of a verietion wUdi is bdieved to be reedly 
combindde v«di die other venations of the embodimems. figure 7A shows e dnder assembly to that just shown and 
described previoudy by reference to figure 5, except thet the dstd end portions of the respective deBvery cethetera 
have curved diepes. These sheped regions (711,713) ere edepted to pdnt die first emi second ddivery membera 
35 (710,712) towerd dn posterior wdl of en etrium when introduced through e trenseptd ddivery sheath saeted across 
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the fossa ovaBs (not showni. Tha fiist and sacond dsBvary maminR (710, 7121 am shown in shadow Mtin dalhMy 
shaalh(792i. 

Rgiias 1M schematically show ahanatiw shaft confignratiaqs far first and aacand ddwy manhara 
(7ia712) shoiwi in figuro 7A. nd iidudi^ laspadiwiv, twa round deOvary mambsrs (7117121 wdthlii an oMdar 
dafiwry Shaath (7921 V two ovidardelhwyniBmbais (710,712) in a round daln^ CowmtiamI rand, 

shaft designs withhi raund deliwY aheath hanana are alao coniderad accaptalda, and h any easa, aD sf ttaa 
attamalhia variationa apply equaly as suitsUe sabslitutaa for tha other ambodnnama shovm to hdada twa daGvary 
mandws with elongate tubdar members in sida4nf«da airangemem within 

Hguras 7D-6 show various modes for a further deSyaty shaathftiwia aUatfam derica assembly emhodbiMt 
wherein the delivery sheath er catbalar (782) briudas a waU (785) that seperata first end 
(787, 788). Accerdrag to those modes, first snd saeand daOvary passagewaya (797, 798) am adapted to heuaa first 
and sscond guidowiras (740, 750) snd respeethnly engegad first ami secand deihrery memban (7ia 712). Wafi (795) ia 
constructed to eBow relethie ssparalien and isdatian between these members ia thmr mspactivaly engaged 
passagaweys in ardar to prevent entanglemeM during deSvary. However, tha wal (795) b further conatructad ta be 
daflectabia in order to allow the ablation member (714) axtandhig between ddhrary memhen (710, 712) ta bridge 
between the passageways (787, 790) during delinry of the ablation member (714) through the defivary catheter (792) 
and bito tha atrium for aUatiaa. 

More specifically, tha wall (785) may be constructed m msny sHamativa medes m ardar to achieva the feature 
just desctflwd, which is to provide relative isolrtion of ths deivory passageways whsn only the respective giidewins or 
elongate bodies of tha deliveiy memban an housed witUn those passageweys, but else to eUew such isdstien to be 
selsctively broken such that the eUatioB member can bridge between these same passageways during ddhrery mte the 
atrium. 

For example, ngore 70 shews wsO (796) to bo broken at a separation (798). Accanfing to tMs eanstruction. 
where only the guidewires (740, 750) or delivety manbsn (710, 172) sre housed within psssageweys (797. 798), well 
(785) is constructed to retsai its shops to substsntielly trensect the lumen formed by delivery cotheter (783 end 
memtem the nietive isdstion ami ntegrity betvwen the two passageweya (787, 788). Hewever, when the eUatiaa 
member (714) ia alao housed within dalveiy catheter (782), the waB (785) is pushed eade within the deiyery cotheter 
lumeiv OS shown in sB^tly vsried moihs m Rgines 7E-F. It is coMempletad by referance to the Figuras 70-G es o whole 
thet the passageways (707, 788) may be common when the wall (785) is deflected eccoring to the embotimotts 
siiown. 

Other mnbs of construction for wd (785) msy eiso be sdtsble substitutes for tiist shown md described by 
reference to Rguns TIM. In one further ilustntive example, wall (785) may be secand at eech of ito enda ta tiia 
tubular waB of doivery catheter (78^ with e break or saparetien along an mtammdiata region of the wei witidn tim 
dalvery catheter lumen. A further man detaied axempb of tins venation is shwvn at separation (7981 in Figura 70. 
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TMs smbodunsnt is shown in a further mode of use ni FIgiire 76, wherem aUotion member (714) is shown to bridge 
between passageways (7B7, 788) between two sqisreta waD portions (788, 7851 thet are dafhctei 

It is abo further contenqdeted thet such deflactebrity mey be ad^ 
have literal 'separations' to alow for the bridging of the eUetion member between the passageways. For exempia, a 
fraqpUe wefl construction may be suitebte, wherein the wel hes structural integrity but has a week point that is 
adopted to break or shear when the eUetion member is forced elong end witUn the mner lumen of the dehary catheter. 

Figures 7D^ also illtistrate one perticder construction for delivery catheter (782), wherein an outer tubing 
1783) is disposad ow an mner tubing (7841. According to this construction, miter tubing (783) mey have a lint 
construction and material composition which providBS the structural integrity necessary for the defivery catheter (782) 
to be defivered into the atrium during use. Inner tubing (784) mey be therefore chosen merely as a "finer' m order to 
provide the well structure es described, end mey be one extrusion or tubing (es shown in the figuresi, or may be two 
seperete tubings that ere a^dned in a manner resdting in the desired passageway and wdl construction for the overall 
assembly. In any event the seperetton or frangifaflity of the wal may be inhrent m tfie construction of the inner tiAing 
(784), such as by desigrang e seperetion into the tubing extrusion or fonnation itsdf, or may be post-processad, such as 
by cutting or scoring the deared separation or frangible portion after formetion of the tubing. In one peiticdar 
emboiiment for irnier tubing (784), a thinwHed pdymer is used, vwhere may or may not be the seme pdymer used for 
outer tuUiQ (783), end in the latter case mey be for exemple e thinwdled fluoropdymer lining, sudi es e PTFE idng. 
StO further, one unfonn wdl construction mey dso be e sdteUe substitute for the outerfinner tubing variation just 
described by reference to the perticder, exemplery embodiment in the Ftguras. 

The modes for the delivery catheter (782) verioudy shown tiiroughout Hgures 7A-G ere bdieved to be highly 
dedreUe for use in combination witfi the 'dual-ddhfery member' tissue ablation device essvnbSes herdn diown and 
described. It diodd be epperent to those skiled in the ert however, thet the ebove-described ddivery catiwter « 
sheetii constructhm with e frangible or separated wdl con reaffly be eppBed in other eppEcetions end dedgned to 
accommodate other types of ddivery members. 

The tissue ablation assemblies shown in Figure 8 exempfify furttier variations^ wherein amilar assembfies-to 
that previoudy shown end described by reference to Figure 3 ere provided in modfied form. According to tiie venation 
diown in Figure 8A, tiw integration of the aUation member end the second deEvery member described in Hgiire 3, is 
repleced by e seperete gddewire trecUng member (84B), which serves as tiie second ddivery member (812), wherdn 
tiie gdctewire trecking member is edepted to dideeUy engege end track over e gddewire (850) es en enchor for the 
second end portion (820) of ebletion member (814). This assembly is further modified in Rgure 8B whran the 
gddewire tracking member (834) of the firet ddivery memhr (810) extends dong ody e distd portion of this ddivery 
member (810), such tiiet gddewire 1840) is only engaged dong a portion of tiie ddivery member's lengtiL Also 
encompsssed within this embodiment, but not shown in Rgure SB, is that the guidevdre trackmg member (846) of the 
second ddivery member (812) extends dong ody e dstd portion of ddivery member (812K such that gddewire (850) is 
ody engeged dong e portion of this delivery member's length. 
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ThB tiuw aUBlion asMmbly shmim in Hgurat 8C and 80 io^ 
thB coaxial Migaganwiit of tlie gnidawin tnddng nwnlien for both fint and taeoad ddimry mombon and tto atlilioa 
momiar. In this ambodimanl. the fint and portion (818) of tho aUaiion memiar It coanaDy angaged wMun a firat 
passageway (878) in dafiwry nbibor (810). Tha iddawiire tracking nnmber (834) along fint Mmi nwmbar (810) 
indudas a saeond passagtway angagad owr a wire (840). Tha flift daivaiy manbar (810) indudas sH a thU 
passagsway (898) with a saeond daGvory mamher coaiiaDy angagad. Tha saeond daivaty mambar also inehriss a 
saeond gudoMiira tracking menriwr (848) owf a saeond wire (8S0I. In Rgim 8C, the gwdmaios are engeged eldng 
substantially the entire length of tho guidewire tracking menbsts. In contrsst in Figva 80, Urn giadewAes sro eriy 
engaged elong a distal portioa of the gnidewne tracking mambers. 

The tissae eUetion essonbiy of Rgun 8 mdudes e first datvery member (910) with two pessapways 
(938,976). Passageway (938) ends in a istal gudewire port (938) and forms giadewim trackhig member (934) ever a 
gtadewiie (940) as a first snchor. Passsgewoy (978) terminetes distsHy in e dntd port (978) hwated (mndmally of 
distd guidewirB pert (9381. AMetion member (914) is sBdeeUy engeged within pessegeway (976) es similoriy desoibed 
for previous aUation menben in FiguiBS 3 snd 8, except that the aUation monber (814) in Figure 9 farther mdndes a 
passageway (948) ninring its length which tracks over a second guidewire (950) theiaby providing e second anchor. 

In the tissue aUation assembly shown in Rgun 10A, effectively one continuous member forms first end 
second delivery members with encfaors end en eUetion member strung tiierebetween. An dongate body (1009) has a 
first end portioa (1082) end e second end portion (1083), botii extmding abng a delivery slieath hmien (1082) in a aide- 
by^ide orrengemenL A first passegeway (1076) extends elong the first end portion (1082) and terminetes adjacent to 
an eUetion member (1014) in a first distal port (1038). wUdi is pictured wHUn the right superior pubnonery vein ostimn. 
(101). The second end portion hes a second pessagewey (1077) teiraineting dntely ei|ecent to the eUetion member 
11014) in a second dntal pert (1 039), whidi is pictured in tin adjecent left superior pdmonary van ostium (102). The 
snnpfidty of tUs design sHows for two guidewire tredcing members over first end second gisdewiies (1040,1080) and 
provides andiors for both ends of eUetion member (1014) elong the hngtii of tissue to be eUatai 

It is furtiwr contemplBtBd (shown in diedow), tiiet another guidewrire (1045) mey exit another port (1081) in 
the dongate member (1009), et or edjecent to tiie left inferior pdmonary van ostium (103), whanin an edditiond 
verticd aUation dement (1016) is providei s«A that the dilation dement (1015) spans the fanar distance between 
tha superior end mforior left pdmonery vdn ostia. Thus, one of dril in the ert will readily recogniza timt further 
moificetien of tin eUetion essamUy diown hi figun 9A, to indude en oddtiond guidewire end edditional driatin 
denants, may f edntete tho induction of e four-dded dosed diletion ledon connecting the four pdmonary vdn ostia; 
the right bifarior pdmonery vdn ostium (104) is dso pictured. Referring to Figure 10B, tha dilation esssmUy is 
moifiod sttdi that the gudewves era ody engaged dong a ifistd portion of the dongate body (1009). 

Figures lOC-0, depict snotiwr tissue ddation essemUy during ddivery through a transaptal ddivary dwalh 
(10B2), owl diows on driation member (1014) wMch hndudes e proximd portion (1083) thet fomis a guiikwire traddng 
member 11048) extondng proximdly in e ade4y«de enenganent in pardid vwth a gudaMre treeking monber (1034) 
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ofadei»BiymBinbBrn010|8lflnottedBli»Biy*Batli figiw IOC and D further ataw each of tl» i 
raamban (1034,10481 te induda a dutal part inta a passagaway through which a guidewrira ia ddaaUy engaged 
snbstaniidy dang the and portion'a bngtiv and farther shews the intamiadata portion <1084| to adode ahaped 
regians (1011.10131 located at or adiacem to each ef the distal porta (1038,10391 such that each shaped ragien is 
adapted to engage a vessel exteadng frnn an atiid wan wi& the eUatian elamem » engeged 
wd tissue exteading between the vessels' ostia. Rgue 100 is similar ta the assembly shewn m Figura IOC, ampt 
showing the first end second gudewire tiaddng mamben (1034,1048) to extend elong only a dutal legjan of tha 
nspeclive end portion. 

figure 11A ahows a perspBcdw view of another tissue eUation assembly that bidndea an ablation mento 
(1 1 141 vvitb a pnHdmd end portion (11 18) that u sGdeably angeged vvhNn e passegeway (1 1^ 
defivary member (1110) thet further hidudes e gudewire treddng member (1134) dideddy engegad over a gudevMrn 
(im and dso diows a predeteraiined length of the distd emi portion of the driatien member, whidi hchidaa an 
aUatrni element, extending e pndetemiined dislence distdy from die passagewey through a (fistd port (1178). Tha 
predetennined length of the dIstd end portion of the eUetion member has a pradetemdned dnpe which is edeptoi es 
diown in Figure 1 1 B, to be secured to a length of alrid wdi tissua from e predetermined locatian vdian the aUatian 
inendier (1114) is endiored by tiie gndavrire (1140) at or aiQacent to the predetemnned location. Tha anchoiing may 
optionally be enhenced by operation of an expendebb member (1184) on tin gudewrim trecidng number (1134). 

Figures 12 and 13A-E show vnious specific embodunents of en dilatian essemUy vdich ntiliies botii a Bneer 
ddation member (1214) and e drcmnfenntid aUation dement (1217). These ddation demenU (1214,1217) may 
comprise any of ti» ablation devices discussed above. In en exemplary mode, as Bustretad in Figure 12, the oblation 
member (1214) has e Bneer configurotion and ti» cmainiferentid oblation etement (1217) ntiizes an acoustic eneigy 
source tiiat raif dly emits a cdTanated energy beam m a drcumferentid pattern. The present ineer md drcumfaentid 
eUetion dements (1214,1217) have psrticdsr utilty in coimection witii fanning ineer and dreumferentid ledons dong 
e posterior wd of tfie left atrium and within or abaut one of the essodated pubnonaty veni ostia lor witirin tiw vdn 
hsdf) in ardor to fem conductive blocks. TUs eppfication of tin present ablation assembly, however, is merely 
exemplary, and it is underetood tiiat tiiosa OSM to tiie ert cen reedly edapt tin present ddation device esaamUy far 
appScationa to etherbodyspacea. 

The driatien assamtty is prindpdiy configured in eccordence witii tiie disdosun sat forth above m cennectian 
with Figure IOC, with the exception of the eddition of tiie drcumferentid driatien dement (1217). Aaordngly, tin 
f oregdng description diodd be underetood as epplying oqudly to tiie present mode, except vdwe noted otherwise. 

In tiie iustreted emboifiment, the drcumferentid oblation dement (1217) mdudes a seuice of acoustic 
energy, aa dtresoumi transducer (1223), end n endioring device (1284) that affl:hera the trensducer (1223) witian ti» 
targeted body spsce \»Jt^ pdmonary vdn ostion). The anchoring device (1284) mey dsb cmiple tiie trensducer (1223) 
to tiM taigeted tissue dte. Botii tfie endior (1284) end tin transducer (1223) ere podtioned et e distd end portion 
(1280) of one of tiie ddhnry memben (1210,1212) of the drietion device assembly. 
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In one mode, IN anclunino dwcB n284) coinprisBs an opamUih 
the transducer (1223) within tin kody ipaca; iMwaver, otlwr anchoring and posHioainB dances may also be iisei neb 
as. lor axamiia, a haslMt Bsdianisnt In a mere spedfe f ornv the tran^ 
mendier n 2841 and the BxpandaMo mondar (1 2841 is edepted to engaoo a dreiinfer^ 
alon|a|ninHin«ywninti»nv«Brf»««*ro«f«'«^«^ The transdncar 112231 in tunib 

aconsticdy coupled to the well of the expendalile member 11284), and thus to the dmrafarenlid region of tissue 
engaged by the oxpendaHe member wal, when ectueted b» en ecoostic energy diiw n273l to «^ 
end tongitudinally coDlmated uhrasoond signal The lineer ebletion member 11214) is operated by an actuator 0272). 

The use of acoostie energy, end pertieulaily uhrasonic anargy, oHars the advantage of amidteneoiisly 
applying a dose of energy suflidert to abiete 0 relatively lerge surface ores 1^ 

depth without exposing the heert to e lorge amount of currert. For example, e collanated ultrasonic treneducer cm 

form a lesion, which has abwt a 1 J mm width, about a 2.5 mm iameter lumen, such es e puhwneiy vein, ami of*a 

suffident depth to f orm an effaclive condocthfo Uock Jt is haiBVod thai an eflBcta 

pmduDiHi a lesion vithin the tissue thet is trwanurJwsuhstaniielytrons^ Depeming upon the patient as «mI as the 

location wittaths pulmonary win ostium, the lesion may have edepft of Imilme^ It hes been observed 

that the coKmeted litrasonB transducer can be powered to provide 0 Won hew^ 

conductive Uod( between the puimomiiy vein endthe posteriorvval of tiwleft alriin 

With spedfrnrnfennce mm to the embodmentilustrated in Figures 13A through 130, the distal end portion 
(1380) of one of the delivery members 11310) inchides en elongate body (1309) with proximil emi distel sections 
11363,13551 an expandeUe bdoon (1384) located elong the dbtei end portion (1380), and a drosnfarentid dtraeound 
transducer (1323) wMdi forms s drcumferentid aUation member thet is scousticdiy coupled to the expamieble bdloon 
11384). In more dotal, Figune 13A-C verioudy diow the dongete body section (1309) to indude e guidewire hnien 
(1338). en mftatioo lumen (1385), end en dectricd lend hmen (1375). The ablation device, however, can be of a sdf 
staling type rather then en over-ti»»me type device, es noted bdow. 

Eedi hmien extemb between e prodnui port (net diown) end a respective distd port, whidi distd porte em 
dwwn es B ifistd gudewin pot (1338) for the gddewim lumen (1338), e d»td mfletion port (1387) for the inflation 
lumen (1385), and the istd leed port (1388) far dectricd lead lumen (1375). Although the gddewire, infletion and 
dectricd teed lumens en generally arranged in a dde-by-dda relationdap, the dongate body section (1309) of the distd 
end portion (1380) can be constructed witii one or mom of these hmians errangad m a eoadd rdationdap, or in eav of a 
wide variety of configurations thet wi be readily awiamnt to one of ordmeiy dcM in the ert 

In eddition, the dongete body (1309) is dso shown in Figure 13A snd 13C to indude en imer member (1308) 
thet extends distdly beyond tin dutd infletion emI hod pwts (1387.1388), through en interior dumber formed fay the 
expendeUe bdhion (1384), end distdly beyond the expemlBble bdhion where the dongete body (1309) temanatas m a 
distd tip. The imier member (1308) km the ifstd region for the gddewire hmen (1338) beyond tin inflation md lead 
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pom. and also provides o support msfflber for the cyiindrbal ultrasound transducer (13231 nd for the dbtel neck of the 
expansion bsyoon n384K BS described in mom detea below. 

One mora detaled construction for the components of the elongate body section (13081 which is beliewd to 
be smtebh for use in transeptal left atrisi eUetion praceduns is es f oHowa. The etoneete body (13081 itseif mey hsM 
en outer diameter provided vritKn the range of from about 5 French to about 10 Froidw md mora preferably from 
ebout 7 French to about 8 French. The giidewire hrnien preferably is adapted to sSdeebiy recehro guideiMies rangmg 
from about 0^10 inch to about 0J138 mch m djamatar, and prefmbly is adapted for use with gisdevures rangfaq from 
about 0.018 inch to about 0.035 inch in diameter. Where a 0.035 mch guidswire is to be use* the guidewira Itanen 
preferably has an inner demeter of OJMO inch to ebout 0iM2 imdk In additioiw the faifletion lumen preferably baa an 
imier diameter of ebout 0.020 mch m order to eOow for repid deflation times, sithough may vary based upon the 
viscosity of inflstion medum usedr lengtii of tiie lumen end other dynamic f acton relating to fhiid flow and pressure. 

In addtion to providng tiie requisite hanens end support membera for tfie ultrasound trensdicer essamUy, the 
dongete body section (13081 of the deBvery member must else be adapted to be mtroduced mto tiie left atrium such 
that the dstsi end portion with the belloon (1384) end transducer (1323) mey be placed witiin the pubnonary vein 
ostium in e percuteneous translumenal procedure, and even more prefereUy in e transeptal procedora as otherwise 
herein providei Therefore, the dstal end portion (13801 is preferably flexible end adapted to track over emi dong e 
guidewire seated witldn the targeted pulmonary vem. In one farther more detoBed construction which is bdieved to be 
suiteUe, tiie proxunel end portion is adapted to be et best 30% more stiff tiisn the distal end portion. Accordng to tiaa 
relationship, tin proxnnd end portion may be suitebly edepted to provide push trensmisaion (end possibly torque 
transnussionl to the dstel end portion while the dstd end portion is suitably adapted to track tivough bendng enatomy 
during in defivery of the dotal end portion of the device into tiie desired sUetion region. 

At least a dstal portion of tin defivery member (1310) trecks over e guide vuire (1340). Notwithstandng tin 
specific device constractions just described, other venations of tiie delwery member ere also contemplated. For 
exempie, while tiie illustrated mode is shown es en 'over-tiiwwre" cathater construction, other gudewire tracking 
designs mey be suitable substitutes, such as, for exempie, catheter devices which are known as 'rapid exchenge' or 
'monorea' venations wherein the guidewire is only housed coexieUy within e lumen of tin cetfnter in the dstal ragiona 
of tin cetinter. In enother exempie, e deflecteUe tip design mey also be e suiteble substitute end whch is edeptml 
to independentiy select a desired pubnonary vein and direct the trensducer assembly into tin desired location for 
aUatioa Furtiier to this latter variation, tiie guidevuire himen end guidevwire shown in figure 13A may be replaced witii 
a 'puDvrire* lumen and associeted fixed pulwire which is edepted to deflect tin catheter tip by applying tension along 
varied stiffness trensitions dong the catinter's lengtii. Stil fartinr to this puBwire veriation, accepteUe pdiwires may 
hove e demeter within tin range frem diout 0X08 inch to ebout 0 J)20 indw end may furtinr indwie a taper, sudi as, 
for exempie, a teperad outer dameter from about 0.020 mdi to about 0.008 inch. 

More spedficdiy regardng the expenddde bdloon (13841 es dnwn in veried detei between Figures 13A and 
13C, a centrd region (1381 1 is generely coexidly deposed over tiie inner member (1308) end b bordered et its end neck 
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region by proriiml ind dbtd adaptttioM (1383,13851. The proximal adaptation (1383) la aaaU ovar alongats bady 
aedion 113081 ptonnally of the diatal iaflalioii and tlH electiicel lead ports (1387,13881, and tiw distal adaptation 
(13851 is saalad aver inner member (13081. AKonbig to this arrangemaat, a floid tight interhv chamber ia fanned 
viritiin axpandeUe bdoon (13841. TUa interior chamber » iluidiy coupled to a praasurizaable fhad aouca (not ahoMRi) 
via the inflatian honan (1387). In additian te the mflatien lumen (1385), the dectricai load hanen (1375) in 
commaricatea with the interior chembor of expendaUa bineon (1384) so that the idtrasound transducer (1323), which 
is poationed wHMn that the chmber and over the inner member (1308), may be elaetricaHy coupled to on dtraeond 
drive aouioa or actuator, as wai be ivevided m more detail balew. 

The expaiulaUe ballom (1384) may be constnictod from e veriety of known matariala^ 
(1384) preferably is adapted to confonn to the cantour of a puhnonery vain ostium. For tiaa pnpasa, the ballaen 
material can be of the highly complient veriety, such that the meteriil dongetea upen application ef pieasura ami takaa 
on the shape of the body hanen or spece when fdly inflatai SiitaUa MIoon matariala mduda elastameia, sttch a^ for 
example, but without limitation, silicona^ latex, or hiw durometer palyunthana (for example a durometer of about 80A). 

in addition or m the eltemetive to constructing the baleon of higMy complient meterial, the boUoon (1384) can 
be formed to hove a predefined fully inflated shepa (.a. be presbeped) to geaarely metch the onatomic shape ef the 
bady hinan or apace in which the balioon is inflatai For mstence, es described beknv in greater dotal, tiw balloon can 
have a distaUy tapering ahape to generelly metch tiie shspe of a pulnwnary vein ostarni, andlor can biduda e bulbaus 
pnxbnal end to generdiy metch e tnmsition region of tiie atrium pasterior wal adjacent tn tha pubnanary vain oatian. 
In tMs manner, tin desind aaating witirin tha irregder geometry of a puhnenary van or vein ostium can be adaevad 
with both complient and non«amplient bdloon veriationa. 

Notwitiistanifing the altematives which mey be ecceptable es just describai tiw balloon (1384) ia prafataUy 
censtructed to exhaiit at leeat 300% expansion at 3 etmospheres of pressure, end more prafaraUy to exbant at least 
400% expanson at tiiat pressure. The tami 'expension" is herein iitended to meen tia bafloon outer tlametar after 
pmasurizalion dvided by tia baloan uvwr iametar befm piessurizetioiw v*mm tia bsloon inar dametar before 
pnasurizatienis taken efter tia bdoonissubstentiaDyinedwtthfludinateughtconfigutati 
heron ndended to triaia to chenge m dnmeter timt is sttianiteble to tia me^ 

one more deteiled construction whidi is beSeved to be suitable for use m most conduction Uock procodines in tiw region 
of tia pubnonery vena, tin balloon is adapted to expend under e norniel range of preasun auch that ita outer iametar 
may be aifusted fran e redlelly calepaed position of obout 5 mifmeien te e radidy expanded position of ebout 2.S 
centimeters (or appraximataly 500% expenaien ratio). 

The eUetion member (1323), wMdi is lustrated in Figuraa 13A-a takes the fonn of an anniiar dtrasoric 
transducer oppicetor. hi tia ahistnted embodunont, tiie emider dtrasonc transducer eppbcator (1323) has a untaiy 
cyfindricd dnpe witii a hdlow imerior (i a, is tebdar ahapadi; however, the tranaducer appicater can have a generdhf 
enmiler shepe end be formed rf e plurality of sagmente. For mstence, the trensducer appicater can be fanned by e 
pluraity of tube secton that togatiar form an annder shape. The generelty ennder shape can dso be formed by e 
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phiraity of planar tranaducar sagmairta wKcb ara arrengad in a pdygon ahapa (a^^ haxagonl. In adiftioQ, althoogh m 
tha aiustratad onboimant the ultrasonic transducar compiiaes a stn^e transducer damanl tha transducar qipGcitar 
can ba fanned of a multi-dement amy, as described m greater detflS bdaw. 

As is shown in detail in Rgure 130, the cyiindricel Jtresound transducer (13231 imiudas a tubdar waO ivhlcii 
indudes three concentric tubder leyers. A centrd leyw 03251 has a tubdor shaped roenier of a pieiecaraoic or 
piezodectrie crystdBne meterid. This transducar dement preferddy is roede of type PZT4, PZT-5 or quertz or 
Lithium^iobetB type piezocerenec materid to ensure Mgh power output cepebSties, These types of trensducer 
msterids ere commercieDy evaadde from Stavdy Sensory Inc. of Eest Mertfori Connecticut, or from Vdpey^Hscher 
Corp. of Hopkintoa Massachusetts. 

The euter end inner tidndar membere (1327,1329) endose the centrd layer (1325) within thdr coaxid space 
and are constructed of an dectricaly conducthre meterid. In the Dlustreted embodment these outer and inner 
membere whidi forai the trensducer dectrades (1327,1329) comprise e metdTic coeting, and more preferebly e coating 
of nickri, copper, silver, gold, platinum, or eOoys of these metds. 

One more detdled construction for e cyGndricd ultrasound trensducer (1323) for use in the present application 
is as fdlows. The length 0 of the transducer applicator 11323) w transducer applicator assembly (e.g., rndti^ement 
array of transducer elements) desirably is sdected for a ghren diiucd qipTicatioiv but is less then e length 0 of the 
bdloon (1394) that contocts the tissue. In connection with forming drcumferentid conduction blocks in cerdiec or 
pdmonary vdn wdl tissue, the trensducer length can f dl within tha range of eppnnimatdy 2 mm up to greater then 1 0 
mm, end preferebly equals ebout 6 mm to 10 mm. A transducer ecconSngly sized is bdieved to form a ledon of a width 
suffident to ensure the integrity of the formed conductive block without undue tissue ebletion. For other eppEcatione, . 
however, the length con be dgdficsntiy longer. 

Likewise, the transducer outer diemeter dedraidy is selecied to eccount for delivery through a parttcder 
eccess path (a^., percuteneoudy end transepteBy), for proper placement end locotion vrithin e perticuiar body space, 
end for achieving e dedred ablation effect In the given eppGcation vritKn or proxiroete of the pubnonery vdn ostium, 
the trensducer preferably has en outer diameter within tin range of about 1.9 mm to greeter then 2.S mm. It hes bean 
observed that a trensducer with en outer (Sameter of ebout 2 mm generetes ecoustic power levds approaching 20 
Wetts per centimBtBr redietor or greeter within myocerdid or vescder tissue, wdiich is befieved to be suffident for 
ablation of tissue engaged by the outer bdloon for up to ebout a 2 cm outer iameter of the bdloon. For applicationein 
other body spsces, the trensducer applicator may have en outer diameter within the renge of ebout 1 mm to greater 
then 34 mm (e^., es large es 1 to 2 cm for epplications in some body speced. 

The centrd leyer (1325) of the transducer applicator (1323) hes e thidtness selected to produce e dedred 
opereting frequency. The operating frequency wOl very of couree depending upon clinicd needs, such es the tdereble 
outer diameter of the eUetion end the depth of heeting, es wdl es upon the dze of the transducer as Gmited by the 
ddivery path end the dze of the terget ate. As described in greater detdl bdow, the trensducer m the tOustrated 
appicetion preferddy operetes within the range of ebout 5 MHz to about 20 MHz, and more preferebly within the range 
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ofaliout7MHit0 8boiitlOIIHL Thus, f or eiample, the tfwisdiw can hws a tlm^^ 

an operating frequancy of aboat 7 MHz ILe. a thickness genaraly equal to 1i the wavelength assodatad with Ihe 

desired operating fraquMcyl. 

The transducer appBcator (1323) is vtbratad across the waD tUcknass to radiate coSmatad acoustic eneigy m 
a redd Predion. For this purposei as best seen oi figures 13A end 13a the d»tal ends ef electrical leads (1331,13331 
are dectriceljy coupled to outer end inner tubular members or elactrodes (1327,1328), respectnely, of the transducer 
(1323), such esi for exampia, by soldering the leeds to the metallic coatings or by resistance weldhig. in the ilustrated 
emboiment the electricd leeds ere 44 mH (0J)04 to 0J)08 inch diemeter) siver wire or the lilre. 

Importently, as bast umlsfstood from figure 12, the ¥wb leads or lead set indicated ganerdy by reference 
nunerel (1235), for the drcumferenlid eblation element (1223) are routed through the lead hrnian (1275) of the firet 
Mvery member (1210), whib the wire leads or leed set (1237) for the linear ablation element (1214) ere routed through 
one or more wire lead lumens that extends through the linear ablation member (1214) and through the second defivery 
member (1212). The separation of these lead sets (1235,1237) reduces any cross-contamination or noise in the signal 
carried by ana of the bed sets due to its proximity of the other leed set 

The proxfanal ends of the ieeds of the lead sat (1235) for the drcumferentiai ablation element (1223) ere 
edepted to coupta to en dtresonic driver or actuator (1273), wMch is schematically illustrated m figure 12. figures 
13A*C ftirthar show leads as separate wires within dectricd ieed lumen, in which configuration the leads must bo wdl 
insdated when in dose contact Other configurations for leads are therefore contemplated. For exempli a coexid 
coble roey provide one ceUe for both beds which is wdl insdeted as to inductance interference. Or, the bads may be 
commudceted towerd the distd end portion of the doiqats body tiirough different lumens which are seperated by the 
catheter body. 

Still with reference to figure 12. tin Ieeds of the bed sets (1237) for the iineer ddatian dement (1214) ere 
coupled to en ddetion ectuetor (1272), which b configured in accordance vwtii tiie ebove description. The eUetion 
actuetor (1272) dedraUy indudes s current source for supplying en RF current a moratoring drcdt and a contrd 
chcdt. The current source b coupled to the Gnear ablation dement (1214) vie die leed set (1237), end to e ground 
patch (not shown). The monitor drcdt dedreUy communicates with one or more sensora (e.g., temperature er current 
sensors) wMdi momtor the operation of tiie Iineer aUation ebment (1214). The contrd drcdt » connected to the 
moritoring drcdt end to tin current souroe in order to ei|ist the output bvel of the current driving tiw dectredes of 
the linear ablation ebment (1214) based upon the sensed condtion (eg., upon tfie rdetionsfaip between the momtored 
tempereture end 0 predetemvned tempereture set-pdnt). 

The ultrasonic actuator (1273) generates dtemating current to power the trensducor. The dtrasoroc 
actuator (1273) drives the transducer et fraquemjes within tiie range of diout 5 to ehout 20 MHi, end preferably for 
the Bbstrated epplbatbn widnn the range of ebout 7 MHz to diout 10 MHz. In eddtion, tiie dtrasomc driver (1273) 
can moddate die driving frequendes and/or vary power in onbr to smootii or unify the produced cdRmated ultrasonb 
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beam. For instance, the function generator of the uhrasonic drhrer cen dihfe the transducer at frequencies within the 
renge of B J MHz end 7 J MHz by continuously or discrately siwpng betww 

The ultresound transducer (12231 of the present emboinient sonicsBy couples with the outer sidn of tis 
belloon (1284) '» e menner which fonns e drcumfeientiel conduction block in e pulmonery vein es fdows. Iritielly, the 

5 ultresound transducer 11223) is beieved to emit its energy in e circumferential pattern wHch is MgMy cdimeted along 
the trensducer's length reletive to its iongitucinal ens / (see figure 13DK The dreumferentiai band therefore meintMS 
its width end circumferential pattern over an appreciable range of diemeten eway from the source at the tnnsducer* 
Abo, ti» balloon (1284) u prefereUy infleted with fluid which is raietively ujtrasonicelly trensperent such es^ for 
eiempler degessed weter. Therefore, by ectuating tte transducer while the belloon is infletedr the dreumferentiel bend 

10 of energy is sHowed to transiete through the inflation fluid and ultimately sonicaly couple with e drcunferential band^if 
belloon skin wMch drcumscribes tiie belloon. Moreover, die circumferentiel bend of balloon sUn material may aleo be 
furtiwr engaged elong e dreumferentiel path of tissue which dreumscribes tin bdloonr such for exempli, if the 
belloon is inflated within end engages e pubnonary van wall ostium, or region of etiial wdL Accordingly, where the 
beBoon is constructed of e reletively dtrasonically transparent materid, tiie drcumferentid band of ultrasound energy is 

15 BHowed to pass duough the balloon skin and into the engeged drcumferentid peth of tissue such that the 
drcumferentid petb of tissue is sUoted. 

With reference to figure 13E the transducer (1323) else can be sectored by scoring or notciang the outer, 
trensducer dectrode emi pert of die central layer dong ines psrdid to the longitudind exis L of the transducer (1323). 
A seperete dectricd leed connects to eecb sector in order to couple the sector to e dediceted power contrd that 

20 Individually exdtes the corresponding trensducer sector. By controlling the driving povwr end operating frequency to 
eech imfividind sector, die ultrasonic driver can enhence die uraformity of the ultrasonic beam around die transducer, 
end vary the degree of heeting (Le^ ledon contrd) in die engder dmendon. Agdn d» leeds for eech sector msy be 
routed through (Efferent lumens of the two deBvery members. 

The ultrasound transducer just described is combined widi the overoH device essemUy eccordng to die 

25 present embodmsnt es follows. In sssembly, die transducer dedrdily is "dr-becked" to produce more energy end to 
enhence energy distribution udfomuty, es known in the ert In odier words, die inner membv does not contect en 
eppredeble onount of the inner surfsce of trensducer inner tubder member. 

For tins purpose, the transducer seets coexid ebout die inner member end is supported diout die inner 
member in e menner providing e gep between die inner mmber end die transducer inner tubder member. Thet is^ die 

30 inner tubder member forms en interior bore which loosdy receives the inner member. Any of a variety of structures cm 
be used to support die transducer about die mner member. For instence, spsces or splines cen be used to coexiaDy 
podtion die transducer ebout the inner member while leevbig e generaOy ennder space between these components. In 
the dtemative, odier conventiond and knovwi approaches to support the transducer can dso be used. For instence, 0- 
rings that drcumscrBie the mner member end Ee between the inner member end the trensducer can support the 
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transducer in a manner similar to that ilustrated ni U£ Patent No. 5,606,874 to CestelBna Another aiampia of 
AemtivB trmduoBi support stnictTO 

In the iustrated embodtmenl a stand-off (13411 is provided h order to ensun that the transducer has a radM 
separation from the mner member to fomi e gep filled with eir and/or other fhiii In one prafarred mode ahoMm in Figma 
130, stand-off (1341) is a tubular member with a plurality of drcumfenntialy spaced outer spinea (13431 which hold 
the majority of the trensducer inner surfece evimy from th surface of the stamkff betwoan tha apGnaar thereby 
mjmniiing damping effects from the cooping of the trensducer to the cetheter. The stemkff (1341) is inserted withhi 
the inner hollow cavity (1347) of the trensducer (1323). 

The trensducer desirably is eiectiically and mechaoicelly isolated from the mteiior of the belloon. Agaia any 
of a variety of coatings, sheeths, sealents, tuUngs and tin like mey be suteUe for this puipost, such aa those 
described in U.S. Potent Nos. 6,620,478 end 5,606,874. In the Olustrated embmfiment, as bast iDustrated in figuia 
13C, e conventionel seelant, such as, for exemplar Generel Bectric SScon 11 gesket glue end seelent, desirsbly is appGad 
at the proximal end distal ends of the trensducer around the exposed portions of tin inner member, wires end stendoff 
to seal die space between the transducer end the inner member et these locetions. In edition, a convantional, AexiUa, 
acoustically compatible^ and medical grade epoxy can be eppBed over the trensducer. The epoxy may be, for exempja, 
Epotek 301, Epotek 310, which is eveaebb commerdeBy from Epoxy Technology, or Tracon FDA-8. 

An ultra tiun-waHed polyester heet shrmk tubing or the Eke tiioi seels the epoxy coeted transducer. 
Altemetively, the epoxy covered transducer, mner member emi stendoff can be instaed into e tight thin wal rubber or 
plastic tubmg made from e materiel such as Teflmi®, polyethylene, polyurediana, saastic or the Bke. The tidnng 
desirably hes 0 tiiickness of OJ3005 to 0JI03 inches. 

When essembling the eUation device assembly, additional epoxy is injected into the tubing efter the tubing is 
placed over the epoxy coated transducer. As the tube shrmks, excess epoxy flows out end e tNn leyer of epoxy 
remeins between the trensducer and the heet shrink tubing. This leyer prates tiie transducer surfece, hdps 
Bcousticelly match die trensducer to the loed, makes the eUation device more robust and ensures eir-tight integrity of 
the eir becking. 

Although not illustreted m Figure 13A in order to simpify tiis drewing, tiie tubing extends beyond the ends of 
transducer end surrounds e portion of tfie imwr membw on other side of the Uensihioer. A filler (not shown) can also 
be used to support the ends of the tuinng. Suitable fillere include flexible meteriels such as, for exemplar but without 
limitetioa, epoxy. Teflon* tape and tin Bke. 

Furtiur to known eUation cedBter devk» end methods of tin type just sum 
sUetion catiKler tnatments hchide envtting direct ctrrnrt (K^ 

eUatetiietetgeted tissue boBeved to be tin focus of epaiticdarerrtiydini However, more recentiy, devices end procedures 
insteed use redb frequency (RR cuirant es tin ensigy source for tissue eUetioa es dsdosed in U.S. Potent Nos. 5,208,228 to 
lak 5,283368 to NairieBa; end 5^442 to hnran. Other energy sources vvhich have been used in catfieter4iasedabhrti^ 
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procedures m dodosed in the fdowmg refcieicec U£. Patent Nol 6^147^5 to Friedcnen et ri; (LS. Patnit No. ^1%1B7 
to Vebnte Jr, et rf; WO 83I207B7 to Stemet al; end Patem No. SrlM 

WHe eniinte of preferred embodments of th inv^ and verietions tiweof hove been described h doteir otber 
modficationsmdmethlBdsofiisewlbereadlyepparemtothoaeof sid^ Aaoningl)f,hsiMidd be understood that 

verious eppkationa^ modiiicatnns and substHulions may be mde of equvdents without departing from the spirit of the 
invention or the scope of the dams. 
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wmTISCLAIMEDIS: 

1. A lissttriiialiondBMce assembly 

and secimd luedBtenimd locations ahm^ 

a fiist dsfvery member whh a (m»imd and iKvtim 

a sacomi delivery membarivith a proximal and portion and a (fstel and portion wiach indudea a second 



an ebngated ridation member with a tint and portion and 
coupled to the distd and portions of the firit and second dd^ 
length wKch is located at least in part between the fto 

being adapted to couple to en eUation actuator, wheiein the first end second anchois are adapted to sacom the eUation 
etomert to the fimt and second predetennhied locations, respective 
secured to and extends along the bngtii of tissue. 

L The esseraUy of daim 1, wherein the first endior comprises e treddng member wMdi is edeptad to 
sfideaUy engege and track over a guide member. 

3. The essemUy of ddm Z wherein the treddng member comprises e gtsde member passageway which 
extends betvveen a dbtd port on the distd end portion of tfie first ddiver^ 

ddwery member praximdiy of the distd port; and the firat end portion of the aUafion member is engaged to the if std and 
portfamofthefiretddiverymemberpraximflDyrfthadatalport. 

4. The assembly of ddmZvvherein the first enchor comprises a fffst tracking memte 

engv««'^ow"*^fl"*™"*'^'*"*^'^^ ' 
engege end trade over e second gtide member, end the ebletion dement » edepted to be poationed dong end secured to the 

length of tissue by dideeUy engqing and edvandng the firet end second treddng memhere over the firet end second gude 
memben; respectively. 

5. The assembly of dam 4. vvherain the firet end second treddng membera further ind^ 

gtide raBraber passageways* respectively, wMdi ternmte dstely in firet end second (fistd ports, dso respectivdy; eml the 
firet and second end porthms of the ddation member engege the distd end porti 
respectivdy, at kxations proximdiy of the firet end second dstd ports, dso respectivdy 

6. The assembly of ddm 1, wherein at least one of tiie firet end second endtore comprises an expenddda 
member wHdi b ai|ustdde from e firet poatioiv wlidi is charecteriied et best in pert by e raddiy cdepsed condhioa to e 
second poatioiv vvMd) b cherecterized Bt bast m pm by a raddly expanded condti^ 

7. The assamUy of ddm l,vvherein the dstd end portion of at bast one of the ddiveryn^ 

comprises e cureed shepe* 

8. The assembly of ddm l.vvherein at leest one of the firet end second ddiverymendiere ft 
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a guidB memiBr with a proxinal glide portion and a SM guiib ptHioa tha ifstd guide portion hiMflg a 
istal tip wMdi is radopaqueuider X-ray visuaiistm 
portion; and 

ac»4)iingniemfaer«uhichind^ tha (fatal glide 

portion is rotataUy engaged withm the bore of tin coining menito 
motion vuithin the bore in the tongitudnfli axis, and tiia aUation member is eng^ 
g. The essonUy of dm 1, wherein the fiistdefveiy member 
passageway wKch extends between e (fate! port on the dstal end portion of the 
iKSted dong the first deivery member proximaly of the (fstal port; and 

at least the first end portion of tf» aUfltion membw is sSdediy engaged with m 
the passageway such that at least a portion of the ablation member which inckides ti^ 

cfisteBy from the passageway beyond the distal port with an adjustable leigth exteniing between the first and second deivary 
meinbeis. 

10. The assembly of daim 9, wharan the passageway is a first passageway, tiiedBtd port i^ 

and tiw proximd port is a first proximal port in the first delvwy member end wherein ti» second debeiy member further 
comprises a second passageway wKch extends between a second cfistd port along the distal «id portion of the second defivery 
member and a second proximal port located along the second defivery member pnndmaily of tiie second dstal port 

the second emi portion of the eUation monbar bdng sfideaUy engaged w^^ 
the second pessageway and through the second istd port; and 

the eUation member being adaptd to extend a variable length betweoi tfia first and second defivery 
members by sfideaUy aijusting tte respective position of at best one of the first or second end portions of the eUation member 
within the respectively engaged passageways. 

11. Theassemblyofdflimi, further comprising: 

a firet actuating member wKdi extends elong the firet deivery member and wMdi is coupled to the ablation 
elen»nt and dso to a first coupler along the proximal end portion of the first defivery member, said firet coupler being adapted to 

coupie to an ablation actuator; end 

a second actuating member vuhich exteiKb dnq tire second 
aUation element and dso to 8«ond coupler dong the proximd end portion of the second defivery member, sdd second couplv 
bdng edapted to couple to an eUation actuator. 

1Z The BssemUy of ddm1,vyherein the drietiondemeittb further adapted to heat ^ 

ablation actuatorr and further comprising: 

a flud passageway wKch extends dong the firet deivery member, tiie diation member, and the second 
defivwy mwnher, end which is tiiermdly coupled to the dilation dement dong the ddation member, wherein the fliid 
passageway is adapted to cod tha dtietion dement when heated by dlowing fliid to flow dong the fluid passageway and 
through the ablation member. 
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13. ThB assonUy of daim 1, whenin tte aUation ehmenl further coropiises at ieast m deetmk and 
wherein the praximd end iwrtion tte 

to the at best one electrode end b ain adaiited to riectii^ 

14. The anmUy of dm 1, wherein the ebbtion demem 
dtrasoiBid drive nnmber wiidi b coufM to the 

portion of the tint delivery member, the immd cou|^^ 
uhraiound drivaeoiioe* 

16. The essemUy of dam 1 4, whenin the ultrasound emitter further comprbes en iltrasound trensducer vwtb 
an ultiasonic crystal having first end second surfecas; the assembly further compriaing: 

B fint dectrbd bed coupbd to the first surfece and vidndi extends don^ 

fiiistcouptacond 

a second ebctibd lead couiied to the second surface and vvlidi extends d 
to a second coupler, vvherein the first and second coupbrs are adapted to 

drcoK vuhich b en dternating cwienl souree. 

IB. The assemUy of dam l^vvharain a vessd extends from the etrhan^a^ 
assembly farther compiisas a drciinferentld ddation number dong the dstel end portion of at least one of the ddivary 
members and which inchides e drcumferentid eUation member that b edepted to eUate a drciinfemtid path of tissue located 
dong the vessd wdl or dong the atrbl wdl and suROumfng the vessd. 

17. TheassanUyofdamie^furtharainpridng: 

a firet a:tuating member wKch b coupbd to end extends between the eUation dement end e first couptar 
located dong the proximd and portion of the first delivery mambei; and 

a second ectueling menber vvhich b coupbd to end extends between tha drcumferentid eU 

end a second couptar Ixated dong the proximd end portion of the second ddbery member. 

18. A tissue ebbtion device essemUy edepted to fomie conduction dock dong e length of tbsuebetv^ 
end second predeternvned locations dong en atrid vveD of en atrium in e patient com^ 

e first ddivery member with a proximd end portioHr a dbtd end portion, end a first passageuvay extandbig 
dong ti» dbtd aul portion of tiiB first ddivery memhei; 

a second daGvery member with a proximd rad portioiv a dstd end portioiv end a second passageway 
extendng dong tiie dstd end portbn of the second dafivery meihbat; and 

en dongated dibtion monber coupbd to the dstd end portions of the first end second ddivery 
and indudng an aUation dement with en eUetion bngtfi extendng et best m pert between the first and second ddivery 
membersr the dibtion donent bemg adapted to coupb to en aUetion ectuator. 

18. The assembly of dam 18, wherein the first end second ddivery members are adapted to be dideeUy 
engaged vritiui a deGvery sheetii m a side4iy-side errengement such that by msnipdating the praxmid end portion of the first 
ddhrery member extmdiy of the bidy tiie dstd end portion of tiw first ddbery member b adapted to contrdleUy poation end 
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secure thB eUfltion ehnum to the fint predst^^ 

the second ddwy member extemaly of the body the dntd emi portion of the second daiwry member is odaplid to 
controihUy postion end secure iho eUation eisment to the second predibuniined buiiuL 

20. The assflmUy of dam 18r further conprisingBfiretend^ 
ddivsry member end which is edapted to sscun the eilationd 

21. The esseroUy of dam 2ft wherein the to end portion of the ebia to 
portion of the to deihnry mBmberproamdy of the first andnr. 

21 The assembly of ddm 2a wherein the to andior comprises a treddng mem^ 
sSdaefaly engage end trade over a guide member. 

23. The assonUy of debn 22, wherein the treddngmendrer further conq^ 
between e dbtd port on the d»td «id portion of the to deTivery mender e^ 

member proximaliy of the dotd port and 

the fint end portion of the dilation mender bang enge^ to the distd end portion of the to dohary 
membv praameDy of the distd port 

24. The essonldy of dun 2a wherein the to endmr comprises an expanddde 
from a to position, winch is diarorterized et leest in pert fay e radialy cdl^ 

the etrium, to e second poatioa which is disrarterized et least in part by a raiSeBy expended condition which is edepted to 
radUy engage a vessd wdl of a vessd extancing frnn the atriiia 

25. ThaassanUyofddmiawhereinthedstdendportionof et least one of the ddhnryme^^ 

comprises a curved shape. 

2B. The assenAiy of ddro 1ft wherein et least one of the to and second deBverymembare further com 

e guide member with a praximd gside portion and a distd gdde portion, the d»td guide portion hadng a 
distd tip wHd) is radiopaque under X-ray visudization ami whidi is shaped end steeraUe by torqung the pnudmd guide portion; 
oral 

e cooping member which indudes s bore end a longitudmd axis through the bom, tie (fistd guide portion 
being rotetafaiy engaged witii the coupGng member through tin bore end heving e limited range of motion through the bora 
relative to the longitudind exis, end tie ablation member furtier bong engaged to tiie coupGng membn; 

27. The assonUy of dam 1ft vuhenin the firetpassagevvay extends betvveen a dstd port d^ 
portion of tie to ddhrery monber end B proxfand port dong the firet ddlvery nundier proxb^ 

et least the to end portion of tie oblation member is dldeddy engeged vudi en aifustable poation within 
the to passaganray such tint at best e portion of the dtletim monber whidi mdudas tie eUetion donent is edepted to 
extend distdly from the firet passagewey tivougb tie dstd port witii an ac|ustabla iengtii extemSng between tie to and 
second doiveiy members. 
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2a Theass8mUyofdm27,wh8rainthBSBCQndpa^^ 
distdsnd portion of the second iUwrymen^ 
second dstal port; 

the second end portion of the aUelion number is sideeUv engeged with en ei|2stBl)le position within the 
second pesssgewey end through the second ifsttd port? end 

the eUstion number is aifustebja to extend a veriebie length between the firirt end second deihmy 
numbers by siideaUy Bifusting the lespecthm poation of M least one ^ 

engeged pessagaway. 

28. The essmiUy of dm la further conprisov 

a fifst ectuatmg nuntowKdi extends dong the first 
element and dso to a first coupler dong the proximd end portion of the tint ddhwy member, tha first ectuetmg member bdng 
adapted to coupb to en eblalion ectuetoi; nd 

e secfflul ectueting member which extemb dong the secomi ddlvery n» 
ablation element end dso to e second coupler dong the proxnid end portion of the second debary mamber, the second 
actuating number dso bang edepted to couple to an ablation Bctuetor. 

3a Tha assembly of ddm 28, wherdn the fUMm dement hnther comprises midtqde dectrodes ebng the 
eUatton lengthy end 

eadi of the first end second ectuating membvs further comprises at best 
31. The assembly of ddm 18, wherdn the aUetiondememB further edepted to hN^ 
eUetion ectuetor, end farther comptidng e fiud passagewey which extends dong the first defvery mendier, the aUation 
member, end the second ddivery number, and which b thenndly coupled to the aUathn denwnt dong the eUetion member, 
such that the fluid passagewey b adapted to cod the eUatiim etament when heated by alowing fluid to flow along the flud 
passageway end through the eUation member. 

31 The assembly of dm 18, wherdn the dihtjon dement farther comprbas at least one dectrode; and the 
proximd md portion of tha first ddbery member further comprises an dectricd couptar wKch b dectricdiy coupled to tha et 
least one dectrode and b adopted to dso etactricdiv coupta to a curram soutc& 

33. The assembly dam ia wherdn tfuebbtiondememfiirthercemprbes and 

assembly further comprbas an dtresound drhn member wKch b coupled to the uitrBSound emitter and aba to a proxhnd 
coupler dong the proximd end portbn of the first ddivery number, the proximd coupbr bang further edepted to cotvta the 
tdtnsound iHve member to en dtrmund drive sauroB. 

34. Theassanblyofdam33,wharanthedtresoundaritterfurth^ 
en dtrasonb crystd heving first elul second surfeoes; aid the essemU^ 

first airfa» end whbhextnids dong the first ddberymenriur to a first Go^ coupbdtotha 
second surfece end wKch extends dong the second ddivery number to a second coupler, the first and second couplers being 
edepted to coupb to two oppoate pobs of en dtrasound drive drcut wNch b en dtemeting cu^ 
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35. The sssonbiy of dam \% whanin a vessel extends fran the atihin end has a vessel wfll end the 
assembly further comprises a diasnfewitial ablalion monber along the dstal end portion of at best one of the defmy 
membeis and wvlW BKludes 0 dfosnfeiontid 

along the vessel vwl or elong the etriel vwl end sinoirf 

36. TheassamUyofdama&ftirthBrcomprising: 
a first aclueling member vriid) b 

located dong the proximd end portion of the fiist dsf vny member end 

e second actimtmg member wKchbcoi^ded to end extends 
and e second coupter located dang the proximd end portbn of the sec^ 

37. Atbsuaddationd^vbeessemUyedaptedtofonnecondicti 

and sKond predetemiinBd locations dong an etrid wdl of en eiriiin in e patioit compridnp 

a first deivery member vddi e proximd end portioa e dbtd end portion^ 
betvwen a distd port located dong the dstd end portion of the fi^ 

delivery member pnudmdly of the dbtd port; 

e second ddivery member vvith e praxinnd end portion end e ifistd end porti 

an eUatbn member with a first end paHon that b dideaUy engeged viith en aiQustable podtion vdthh the 
passageway, a second end portion that is engeged to tha dstd end portbn of the second defivary member, erai en ddedon 
dement vvith en eU efion tangth I oceted between the first end seco^ 
to en eUetion ectuetor, vvheidn at best e portion of the eUetion membw 

to extend from the pessegaway through the istd port with en et^teUe length cxtoidng between the first end second ■ 

deGvepf members. 

38. The assembly of dam 37t further comprising: 

e first ectueting member which extends dong the fiist end portion of the eUetion menAer end which b 
coupW to the eUetion etanort end dso to B fiist couptar dong the proxhnd end p^ 
adapted to coi^ to en eUation ectimtor; and 

a second actueting member which extends dong the second end portion of the eUetion wavia and vufabh 
b coupbd to the ahbtion danem end dso to e second couptar dong the proximd rod port^^ 
wMchbdso adapted to coupta to en eUation actuator. 

38. Theessanbiyofdam38, vvherdn the ebletiondanemftntherconprises en aUetbn length vd^ 
dectndes dong the bngthr end wheidn eech of the first end second ectueting manbers farther conprises et least one 
dectncdvdre. 

40. The essanUy of dnn 38, whaen the ddetion danem b further edepted to heat vdien ectueted by an 
eUetion ectuator, and further conpridng: 
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a Md passqBW^ wlich nimdi rioiq tia aUriion imn^ 
aid whIch B thennrfy coupled to the dil^ 
cod the rfWon •hroam «*■« tartad ky aBoiiii^ 

41. TI«8«8mUyofd«37,wl«nmtl»lBng4ofi^ 
liMiions the BtfW w* and Ih asaraNy fate 
deiwyinendierandwIidiitadairtadloaeeumlhaaliBdDnal^ 

42. ThBaisaiddyofdBn41,wliBninthtoaiidaconp^ 

sSdeaUy engage and track owBT a giida mndar. 

4a TheassemUy of d«m42,viil«nintlBtiBclqngniBraliBrfattoc«^^ 

wrifch extends hBiiiwen a datal giidj nwdw iwt M the dbtd a^ 
member i»rt located dong the fcat dahenr iwniar pran^ 
portion of the aUatton mandw if engaged to tha datal and portnn of ^ 

memberpvt 

44. The ossanUy of d«n 41, the first anchor ainpiisei en wpandaUamemhertlrt 
radialy collapsed canAlai that is adapted to be ddwiad into the atriim to a raddy expanded comition that is adaplad to 
radialy engage e vbsaal wal of a vassal extandmg fttm the atrion. 

4B. Thea8SBmlilyofd«m37,«*BninthBifatdendport»nofetleostoneofthed«B^ 

comprises a amed shape. 

46. The assembly of dm 37,vdMrm1hB second delhnryniandwfw^ 

a giade number with e pioxinid glide portion end e dstd guide portion 
d«td lip «rtid« is reiiopaque under X-ray wuaizatlan and 
and 

a Milling member whidi IndudBS s here end B longitudbid exn through the bore, distd 
bong ntateblyengegedwHh the ceuping member threugh the ban and having a brited range of motion tbrough the bora 
idadve to the hmptudind axis, end the second end portian of the dilelion member further being engeged to the coupfaig 



47. The assembly ef daim 37. wherdn the ddafion dement further compiiaea at leo« 
praarad emi portion of the first ddiwy meniw father compridng en dectifc^ 

least one deiAule and B adapted to dso dactricaly couple to a cunent soorca. 

4& ThBessonddyofddm37,whei«newsedexte«bfrBmtheetiiisnendhesowssdwdlert 

comprises a dicunfarentid abMon mendnr dong the dstd end poftim of et least one of Ifa 

indudss e dnasnlBiantbd ablation member that B adsirted to diate a diciin^ 

wdl er dong the atrid wdl and snmondng the wiaL 

48. Tte assembly of ddm48,fnnhBrcanipridng: 
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a filst actuatino member vrtch b cou^ 
cm^iar bcatad Aifl the imndmrf end portim of th 

a second actirfno mBmbar vwhfch b coi^W 
and a second ampler located elong the proximal end portion of the seond deCw. t ..p»k Juu. 

Sa AtusuBaUationdevicaasnmUyadaptedtofonnacandiri 
and second prndatanrinedlocalions atong an alrii wal rf an atn^ 

a deivery member vuith a proinml end portifla a dbtel end pvitn, end a panaBeway that oxtsfflb 

between a dbtd port that b located dons the istal ^ 

along the defivery member pmnmeOy of the dbtd port; 

an aUadon member with a first end portion that b sO^ 

passageway, and a second end portion that indudes an aiiation ehment 
predBtamiined portion of the eUation etamem istJy Iran th^ 

an anchor Iwated Jong the secomiend portion of the ablation mendiw and wKch b adapted to secure the 
aUation element to one of the first and second ptedetennined locations. 

51. The assembly of dam 5a wheran the anchor further canp^ 

sGdeeUy engage and track over a gude member. 

Bl The assemUy of dam 51 wheran the traddng member furth^ 
wtidi extends between e dstd giida manber port on the dbtd aid portion of the delivery manber and a proamd giida 
roanber port laated daig the deiwry manba proximaly of the dstd gu^ 
aloi^ the distd end partial of the ddivery manber proximdly of the dbtd gu^^ 

63. The essanUy of dam 50, whaan the achor further conprisas an expaidahh manber wMch b adjustaUe 
fron a radnly cdlapsed caiditiai that b adaptai to be deivered into the atrhm to a raddly acpandai condMon whbb b 
adapted to raddly engege a vessd wdl of a vessd artendng fimn the atrim 

61 Thaassanbly of dnn 5a furtha canpnang s first anchor tocatad dong the tfstd end portiai of the 
ddwery manber and wKchb adapted to saane the first emi portbn of the ablatim manber to the first pmdetamined iKatien 
whaoin the andwr la»t«l dong the sa:«ul and porttan of the 
the ssmd end portion of the aUatiai manber to the second piedetennM 

56, The assanUy of ddm 54, whaan the saamdenchor further conqreas en oc^ 
aifustdibfran a raddly cdl^ caiitwn that b ahpted to be ddhrad into the atihm^ 
vvlidi b adapted to raddy eigage B saanid vessd wdl of a sa»^ 

SB. Thaassanbly of ddm 64, whaan first and saandvassebfixtaul from the at^ 
anchor furtha comprfaese first traidng manber edaptal to didedi^ aigege aid trade ova a first gdda manbw, aid the 
sa»nd aidw further cnnprbes a a««id traddng manber a*^ 
aid 
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the ahtafion *niBi« B adapted 10 be poAioBBd and 

I and 8dvandn8the fiirtmdsecondlwiiiflin^ 
fitita«l«eciwd9udBmanbenareei^«gedw^ 

57. Tli8 8$sOTlilyofd«ro6iw*8riBltaliist«ndwa^ 

ns|nclhniy;and 

the fcst and sMMnd and portiow irf ihB aUilioii BBmher am 
fiBt and sewri tn«4ing inBmheB. rasped^ 



5a TtoassBmMyofdamBawheniiiallaaslonBofltetfatfwIp"^ 

conpnsas a oBvad siiape. 

6ft ThBa$sandivofdiim60,wiwwithaalWond«mBirt1^ 

praximd end portion (rf the ft«t dafiwy mendw hilher 

least one dertrode and fa adapted to tlso ehrtricaly coupla to a om^ 

60. ThBassemHyofdrimBawhantaawadaxtandsfnmtto 



a dnainfaiwM aWalion inmbar located atong lha diftd and p«^ 

cnumfanaitidaliatMnalamemwlKhB 
along the atrial Mnd and surrouminB Hie vaaeL 

61. The assembly of ddmBawhanfa a vaari extends Iron the 

conprismg: 

adicunleientid abWonmrndjerlocaleddong thaseconde^ 
a dnainferentid aUafian damart wl«h « edspted to coiiito 
drcamfemrtidpathoftiseuelocateddongtteveeadw^ 

62. A tissue dWondawaassamBv adapted to foim a condirtmi Hock ab^ 
and second predeteraanedlocationsdongeoalridwial of an atminmapatiantc^^ 

a liist ddl wi» mandier adth a pmamd end portion and a lislal end poftioBt 
a aecand dBB»eiv member wlh a proximd end peitian and e tod end paitian; 
enaBatioBmBBberwthafiBtendportionenoBOBdtothadBtdendpottionrf 
««nd end portion engaged to the tod end poitiao of tta second 

tte first and second end portions. «d«»dn the pron«^ 
adapted to sidedJvengagaaddiveryaheathinaddeJiy-ddBaire^ 
of the first ddiiery member axtemdiy of 1h body, the dBtdend portion 
po«tionendsecu»ti«eMaliondeine«tto the first predetermlBedlocati 
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portion of the second dehery mente sxtema^ 

coitrolaUy position and secure the ablation etement to tiie second predetennnBdlocitioiL 

B3. The assanUy of dflimBZriivthBr comprising a fi^ 
daliverY number and which is adapted to secure the aUatnn el^^ 

B4. The assembly of dam 63. wherein the fintendior comprises otnd^ 
sEdsably engage end trade over e guide member. 

6& The BssemUy of dam 84, wherein the traddng member further comprises a giade member passagewiy 
wHch extends betvveen e distd port on the dstd end portion of the fi^ 
first delivery mend»r promeDy of the distd port end wherein the fir^ 
distd end pcrfon of the fust defiveiy moinber proxiniflOy of the 1^ 

BB. The essemUy of dean 63, wherein the firet endior further comprises en expandable member wfaidi is 
8(|ust8ble from e raddly cdlapsed condition that is adopted to be ddivered hto the atrium to a raiEdhf ex^ 
wtidi is edapted to redoDy engage e vessd wdl of e vessd exteming from the st^ 

67. The8ssmblyofddm62,whereintheistdendportionof atieastoneof thefM 
members further comprises a curved shspe. 

68. Thsassemblyof dam 6Z,vvhereinet leest one of the first and second ddhrery 

a gude member with a proxknai gtide portion and a distd guide portion, the dotel guide portion havng a 
dotd tip wMd) is radiopaque under X-ray visuaSzation ani whidi b ds^ied ami steerdde by toniung the proxfand gtada portion; 
and 

a coupling member wMchindudes a bore and a longituiind axis tiirough the bore, the (Estd guide portion 
being rotataUy engaged with tin coupSng member through tiie bora and having a fadted range of motion through the bora 
rdative to the bngitwind axis, aid tfie aUation mandier furtii^ being engaged to the coupling riuaidur. 

69. The assembly of dam 6^ further comprising: 

a first ectuating mendiervrii'di is coupled to and extends betvveen tin a^ 

cp upl ff located dong the praximd end portion of the first deGvery member and 

a second actuating member vvhidi is coupled to end extends betvveen the drcurnfem eUetion monbar 

and asecond coupler located dong tiie proxind end portion of the second ddhfery member. 

70. The essanUy of dam 69, wherein the ddation donant further comprises a piurdity of dectrodes end eadi 
of the first end second actuathg membere furtiier comprises at best one electricd 

71 . The essemUy of dam 62, wherein the diletion donent b furdier edapted to heat whan actueted by an 
ablation ectuator, and further comprising: 

a flud passageway wNd) extends dong the firet ddivery member, tiie eUation member, and tin second 
ddivery member, end whbh b tfienndly coupbd to the ddation donent dong the ddetion moiriier, wherein the Add 
passageway b edepted to cod tiie eblation danent when heated by dtowing flud to flow dong die fluid passageway and 
through the aUation member. 
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71 TiiiMawiblyefdBmBlwiiwnthaltoMndBniBrtfB^ 
pnaind end porion of Ae liBt ddiwy mente 
leestonedectredeandBBdaiitedtoeboehrtiicJyca^ 

73. The MeMddy of dan 61 wherein a VBsed extends ton ttaetf^ 



8 dwanfenndd aUata meniar dong the dstd end portien of at leost one of to 
ddhiery mendro end vyNdJB Bdilitedtocaupbto enaUation 
of tissoe located dong the vessd »«dl or dang the eJiU wdl end siBflmdh^ 
74. Theass8nddyofddin73,hathRrcompiidng[ 

e fi«t actiialinj mendarwdidi is coi^ied to and tx^ 

cou|te tocated dong the prndmd end poitlfln of the firt ddiienr 

0 second ectnalii^ member vidddi is coi^ded to and extends betwem 

end a second coi?iler located dong the pioxand and portion d the eecond ddhwiy lii^ 

76. A dssua dilalion device assembly for fanning e pattern of conduction Uocb indwfng a drcumfomdld 
hden and elso e ineer hdon m ceidac tissue m a patient, compiiang: 

first and second ddhnry mamfaen^ eedi ddiwry member induing a pnnimd end portion, a di«td end 
portiw «id alongitudnd axis that extendsbetweentiwproximd andiSstd a^ 

a diBsnfarontid dilation menierpostionBddong the dstdeml portion rf one d the first end second 

ddbwymembem and iidich iodndes a dnaenfenntid eb^ 

ato to e drcurafenmid region of tissue sumxmding the dstd end portion of the fiist deiven^ 

e ineer ddation uwidie i l aiiip i idng a ineer oMetion dement and wdwh b coupled to the dstd emi pottiro 
of the first ddweiY mmher prodmd^ of the dnaiBfawrf 
ddhwymemher. 

78. A n«thod of foranng a conduction blodt donga length of tissue betiweenfirrt 

Inetions ehmg en atiid waB of en atnum n a patient comprising: 

mtrodudng e first ddwery member irto the atriumt vdwdn the first ddK^ 

portion end 8 istd end portion whMi Indudas a first anthon 

mtnducmg a second ddwery iwmber mto ti» eirhin, 

end portion end B dbtd end portion vdiich mdudes 0 second emtac 

prowing en dongeted ebletion member with a first and portion end a secomi end portioa 

tnamber bang coi#d to the dstd end portions of thafirst ami secori 

an diefion length wHdj fa locetad et best in pert betiMM th^ 

ditationdMnentbdngceapledtoaneblationaetnaioi: 

seeumg the first end secomi endwrs to the first end second predeterminBd hication* iBspe^ 

thet at host e portion of the ddation hngtii is secured to end extends dong the length of tissue; 
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actuatiq Ifae aUatim actuator to migiiB the ^ 
dating tta bnglh of tissu with the aUation eto^ 

77. Than»ttadflfd«m7^wherBn|mortoeBa^ 
step of gudbig the istal end portion of at least one af the to 
andaecondpiedstenmnedlocationsbyniaripii^ 

78. TliBinsthodrfd8im77,whflninthBstBpofgud^ 
distriendportionofthedelhferymeRtounlerXflv^ 

78. TT»inBthBdofd8ta77,whBranthBguidmgstBpfurtlw 
Rmber extenif ng between the fat and second dtfveiy members by sEcf ng the ablation member engaged vAMn e paaaagaimif 
in at least one of the delivery memben. 

sa The method of dam 78, whenn the st^ of securing at least one of the first and second endiors 
comprises sfiding a tracldng member over a gticb member. 

81. The method of deim 78, wherein the step of securing et leest one of the first and second enchen 
comprises edjusting an expandable member from a radidlycdIepsedcQndlifln to e radidly expemiedcomilien. 

82. ThamethodofdamTB^wherdnectuetingtheeblBtionactuatorresute 

83. The method of dam 78, vvheranectuating the aUation actuator 

84. The method of dam 78, wherein eUating the length of teue further comprises eUating a drcumferentid 
path of tissitt located vuithin e pdmonery van osthi^ 

85. A method of fonning a conduction Uock along e length of tissue between first and second iiedeUuuiwi 
locetmns dong an Btrid vvd of «i atritin in a patient comprising: 

introdudng a Ibst ddivery member into the etriiin, the first delvery member having a proximd end partioa 
a dstd end portion end a first passageway extendng dong the dstd end portion of the first deivBry member; 

introdudng a second ddivery member into the etrium, the second ddivery member hevmg e proximd end 
ponipni B distd end portion, end a second passagevvay exteming dong the dstd end portion 

providiq en dongated ablation member coupled to the dstd end portions of the first and second deGveiy 
manbers; and mdudng en eUation danait with an aUation loigth extaidng at bast in part betweai the first end second 
ddivery members; the ablation dement being coi^ to en ebbtion actuator; 

securing the aUation dement dong the length of tissue between the first end second predetermhsd 

locetions; 

ectuating the eUetion actuator to anergis the aUation dement; and 
aUating the bngtit of tissue vuidi tin eUation etamait to thereby fonn the conduction 
88. ThemetiKMlofdam88,vvh«anpriortosa»jringthBddstiondanem,tii8n^ 
4ep of gudng the dstd end portnn of st leest one of tin first end sa»nd ddive^ 
end second predetemaned locations by manpdeting tiie proxnnd end portion of die defivery member. 

41. 
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87. Th8iRBtlMKlirfdam86iwhermte^ 
distd endporlionof thedetoymenfarunderXfly. 

88. TtomBthodofdaimB^thBBiiiingstepfiito 
extening hettwan the first and M 

least one of the ddvmy membenL 

8a Tha mathod of dam 85, whBwm tte ate^ 
predetenrined locations is accompBshd by mani|niating the proximal end portion of the first debmy member «x(uiuOy of the 
body to controBeUy posifion the first defivery member, end alsoby manipuiating the praxnul end portion of the second dehary 
member extemaly of the body to controlably position the second ddvery mendier. 

aa ThemethodofdamSa^whereinthestepofsecuringtheaU 
least one of to first end second ddivery members to the mspectiw first end sep^ 

91, ThemettodofdamOOpWherantheenchoiinBofatta^ 

comprises sGding the dei very member over e glide member engeged m the respective pessageway. 

92. The method of daim 90, wherein enchoring of et best one of the first end second delhmy members 
comprises a(|usting an expendable nwnher from e redialy coHapsed conition to a raiialy expanded comMon. 

91 TbemethodofdBirh85,vvheranactUBtingthBBbl8tionectiiator^ 

94. The method of dam 85, wherein ectuating the ablation ectuetor results m energizing en ultrasound antter. 

95. The method dam 85^ vuheraineUating the loqth of tissue fi^ 

path of tissue lasted vvithni apdmaiary vain osdiiiL 

96. A method of fominge conduction Hwkdongelwigth of tissue betvveenfiB^ 

locetions elong an atrid wal of en etriun m a patient, compriang: 

imrodudrq e first ddhwy manber rate the etriun, the first ddivery manber heving a proximd end portiav 
a dstal end portion and e pessegewey thet extaids between a dotd port loceted along the distal end portion of the first 
ddraery memba end a proximd port located elong the first ddivery ma^ 

introdudng a swand ddivery manber into tiie atiiunv the saxmd delivery member having a proximd end 
portion end e dbtd end palion; 

proviiing en eUetiai manba with a first end portion that is dideebly engaged with en edjustebb poation 
witbin the passageway, a saand end paliai tiiat is engeged to tiie distd end portion of the sa»nd ddhmy manber, and an 
aUation danart witii m eHetion laigth teetol between the first aid saand aid portion^ the eUetion danrnt bang coupled 
to en eUation a^jator, vvheiein at hast a portiai of the eUation manber vtf^^ 

to extaHj from ti» passagnmy through tin dstd port with ai aljusteUe tongth extendng between the first end second 
ddnery members; 

securing tiie eUetion danait dong tin laigth of tissue between tiie first emi saami predetemined 
actuating tiie eUetion actuator to enerpze ti» aUetion dement; aid 
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aUaling Ih length of tissuB with the aUation el^^ 

97. The inethod of dam 9Br wherein piiv to securing the 
step of gifl(ing the dstd end portion of at ieest one of the first an^ 
and second predetemrined locations by meripuiatino the pnudrnd end portian of the deGvery iiwiitef . 

88. Thenietbodofdaro87,wberdnthBStepofguifngisfBd 
distdendport'onofthedefiveryniendnriindBrX-^^ 

88. The inethod of dam 8a wherein the step of securing the ahlati^ 
least one of the fht and second ddivery members to the mspecdvB first and SBC^ 

lOIL The method of daim 98, wherein the onchoiing of at bast one of the first and second ddhniy membem 
conprises sO(fing a tracUng member over a glide manber. 

101. The method of daim Bft wherein the anchoring of at bast one of the fbst end second dsEvary nrnben 
conprises adjusting an expaidabta member from a radisly cdlepsed comftion to a radbly exprnded conKon. 

1 01 The method of dam BB, wherein actuating the eUetion actuator resiits in heating of the ebtation dement 

103. The inethod of deunOa wherein BCtuating the aUationectuator results in ene^^ 

104. The method of dam OawheranaUating the tength of tbsue further conp^ 
path of tissue located witirin a pdmonery vein ostiua 

105. A method of fomvng a conduction Uock along a length of tissue between first and second predaterminad 
locations along an atrid waO of en atriisn m a patient compriang: 

intmdudng eddnerymoidiermtothe atriinv the dBEvery manber having a proximd and portion, aistd 
endportioa and a psssagaway thatextaids betweai e distd port tiiat is located dong the distal end portion of the ddbery 
manber, and a prowmd pwt tiwt b located dong the ddivary manber proxn^ 

providng ai ablation manba witii a first aid portion that b didedily aigaged with ai adjustdde poation 
witMn the pessagwvay, and a saumd end portion that indudes ai aUatioi danent which b couptad to an aUation actuator, 
wherem tin ablation member b a^JstsUa to extaid a prabtannned portion of the dilation dannit dstdly fram the 
pessageway beyond the distd port end the aUatbn dement; 

securing tin eUation ebment to at least ens of tin first and second predetannined locethms; 

actuating the aUation actuator to aner^ tin aUation dement; and 
aUating the bngtii of tissue vwitii tin eUation danait to thaeby fomi tin cond^ 
1 0B. The metfud of dam 105, whaan tin step of securing tin eUation danait furtinr canprbas sf d ng at 
bast one tracking manlnr over e gude manber. 

107. The metfud of dam lOftvvhaan tin step of swMrii5 tin ahlBtbn danait furtinr comp^ 
first ad saamd traddng nnntiws over first and sanmd gude nnmbers, raspectivd 
are engaged vvidin first and second pdmonery van^ abo respectivdy. 
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108. ThBinBtWofdimmwhBninttottBpofieMrii^tllert 
caivriwBiSustinganeipmlaUBinBiito 
ei^agino B «8ssd wil of 8 WiJ e«««ii» ftw tto rt^ 

1QB. TtomrtWofdmlOSailiMandlycflniiwn^ 
MMwim Bwsialaxtndsfmllisitinn. 

110. AinrttoddfannnoicondiirtionMockdoi? 

locrtions along an atiU rf « "t"™ »• P"*""*^ 

irtfodudifl i fiwt daliiwv inamber imo tto 

and B dotal end ponion; 

irtradudng 8 aecomi daivBiy manto irti the attiiBV the 

portion and a dslal end pottion; 

pnwiino « aUatiannHnherwlhBfintend portioneng^ 

meinher,asecondendpertio«e«8aBedtotl«dBttlandperf^ 
between tin firat and aacond end portion; 

sSdeeUy engaghg the fiist «d lecond deiveiY nwnbafi within a delivanr iheaA in a sidB4if«b 

airangamanl; 

coupling tht ablation eleniant to an ebielien actuatar 

contraDaUy poationng and aaeoring the aUation dament to the fiist pndetennined facstion by 
nMripidatingtiaproMnid end portian of tiafiiatdBiwfy u aMHhef ex terna ^ 

contidlably positionng and aacuring the eUatien ehnant to ti» aacond pradateniinBd location by 
maiipidating the pradrad end portion of tiaaecond dalweiy mamte 

actuating tin aUetion actuatorto eneigize the aUation alegnm; and 

aUafing the langtii of tissue wWi the aUation ehniam to thereby 
111. ThoinethodofdimmvidierBnatleastonaoftiieliratBndeecanddAw^ 

anchoriag to tiie iBspectiw ii8t end second predatennined location!. 

Ill TheinBthodofd«m111,wher«nthBanchotingof8tleB8toneoflhefB»tandaeco^ 

conMiiiaes aHding a tracWng member oyer a gdda 

113. ThBmBthodddTOl11.wheremthBam*oringofath«rtonedthB<^ 

canpnaesadjiBtinganexpandaWamBmberfiomBroiM^ 

114. The metiiodrfddmlia«dwnin the step of contrdhddy positioning and 

visutfang araiiopacniamaikor en the dstd endportioB of tiwdaiwymen^ 
lis. A mednd far treating left atrial atihythmhrcampriang: 

irtiodudrfl first wi secoial d8i«Biy mambars into the hrft Btrra^ 
pn«imdendportion,edBldendporti«andabngituiindaxBlh8text«^ 
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prowf ng a dranrfemitial aUatkm member postlioned eiong the dslel emi imtion of the first debmy 
member end wMch inchtdee e drcunfierenliel eUetion ehmenl wNch b coupled to a first aUalion actuetor and ada|rtBd to 
aUateedininferentifll legion of tissue dong enerBewhereapiimonaryvanorteridsfroroapost^ 
leftatrinmf 

pnviifno a Eneer eUation eiernem Imring e to 
defiveiy member prinimdy of the drai^ 
theeecanddeGveryrnernber, the ineer eUeta 

postionng the drcuiiferenU eUetion timber 

positiflning the dstal end portion of the second defimy member at the predatammd katim, such that 
the Imeer abletion demeni b positioned between the pi^^ 

ectueting the first end second aUatran ectuetors to enBigi2B the drcumferentiel end fnear eUation 

eUatmg the drciinferential region of tissue with the drcunile^^ 

eUating a bngth of tissue with the Eneer eUation element to thereby fonn a pattern of contiguous 

conductive blocks. 

116. A tissue eUetionsystonrComprisnig: 

an eUetion member with e first end portion, e second end portion, end en eUation element between the first 
and second and portions; 

a first delivery member vnth e first elongate body hevmg e proxonal end portion and a dutal end portion 
coupled to the first and portion of the ebletion member 

B second deBvery member with e second elongate body heving e proximel end portion and a distal end portion 
coupled to the second end portion of tiie eUation member such tiiet at least a portion of the ablation member axtonds 
between the first end second ddhrery members; 

e third delivery member with e proximal end portion, a distal end portion, e first passegewey extending 
between e first proximal port along the proximal end portion of the tiiird ddhmry member and a first (Sstal port eiong 
the dstel end portion of the tiW delivery member, a second pessegeway extending between a second proximel port 
dpng tfw prorimal end portion of tiie third deEvary member md e second distel port along the iSstei end portion of the 
tMrd delivery member, end a waB located between the first and second passagawa)^ 

the first passagewey b adopted to sBdeaUy engege the first defivery member; 

the second pessegeway b adapted to slideably engege the second ddhrery memben end 

the wbB b edapted to bdate tfie first end second passageweys such that the first end second elongate bedbs 
do not tengb when the first and second delivery members ere engaged witMn the first end second pesssgewayir 
respectively, end whemin the wall is farther edepted to ellow the ebletion member extending between the first and 
second delivery members to bridge between the first end second pessegeways whan the first end second deiivary 
members end eUetion member are positioned within and ere edvanced dong the first and second passageways. 
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